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TABLE H-4. SUMMARY OF SOIL PHYSICAL RESULTS FOR MONITORING WELLS

Monitoring Sample Sample Depth (ft) Sample Moisture Unified Soil Classification

Well Id Date Content (Group Criteria Only)

MW-1 1 10.5 - 12.1 01/11/90 1.26 Gravel with fines
MW-1 2 21.0 - 22.0 01/13/90 3.80 Gravel
MW-1 3 29.3 - 31.3 01113/90 2.73 Gravel with fines

MW-1 4 34.0 - 35.0 01/13/90 1.77 Gravel
MW-1 5 40.0 - 41.7 01/15/90 4.19 Sand
MW-1 6 44.3 - 46.3 01/15/90 Gravel
MW-1 7 47.0 - 48.0 01/15/90 ** Gravel
MW-1 8 55.2 - 56.8 01/16/90 Gravel
MW-1 9 92.0 - 94.0 01/22/90 " Fine-Grained Soil
MW-2 1 11.5 - 12.8 01/25/90 2.18 Gravel with fines
MW-2 2 19.0 - 20.0 01/25/90 1.76 Gravel with fines
MW-2 3 26.0 - 27.0 01/26/90 " Sand with fines
MW-3 A2403 2.5 - 4.1 02/07/90 5.43 Sand with fines
MW-3 A2406 7.4 - 8.8 02/07/90 2.59 Gravel with fines
MW-3 A2408 15.1 - 16.9 02/08/90 2.48 Gravel with fines
MW-3 A2410 23.2 - 24.8 02/08/90 2.72 Sand with fines
MW-3 A2412 35.3 - 37.0 02/09/90 3.57 Gravel with fines
MW-3 A2414 36.6 - 39.2 02/09/90 4.21 Gravel with fines
MW-3 1 64.7 - 67.0 02/14/90 Gravel with fines
MW-3 2 74.0 - 76.3 02/15/90 ** Gravel
MW-3 3 81.7 - 83.7 02/16/90 Sand with fines
MW-4 1 8.5 - 9.5 11/09/89 2.00 Sand with fines
MW-4 2 16.0 - 17.0 11/10/89 3.00 Sand with fines
MW-4 3 31.0 - 32.0 11/13/89 2.16 Gravel
MW-4 4 50.0 - 52.0 11/15/89 * Sand with fines
MW-4 5 56.0 - 58.0 11/16/89 Sand
MW-4 7 60.0 - 62.0 11/17/90 ** Sand
MW-5 1 2.4 - 2.5 12/07/89 2.41 Sand with fines
MW-5 2 5.8 - 6.0 12/07/89 2.41 Sand with fines
MW-5 3 14.5 - 15.0 12/07/89 " Sand with fines
MW-5 4 18.5 - 19.0 12/08/89 2.11 Sand
MW-5 5 34.5 - 35.0 12/11/89 1.47 Gravel
MW-5 6 48.0 - 48.5 12/12/89 4.56 Gravel with fines
MW-5 7 50.0 - 50.5 12/12189 Gravel
MW-5 8 54.5 - 55.0 12/13/89 Sand with fines
MW-5 9 64.5 - 66.5 12/14/89 Gravel
MW-5 10 69.7 - 70.7 12/15/89 Gravel
MW-5 11 74.5 - 76.5 12/15/89 Gravel
MW-5 12 79.5 - 81.5 12/18/89 Gravel
MW-5 13 86.6 - 88.6 12/18/89 Fine-Grained Soil
MW-6 1 24.0 - 25.0 11/13/89 2.08 Sand with fines
MW-6 2 43.0 - 44.4 11/13/89 4.16 Gravel
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TABLE H-4. SUMMARY OF SOIL PHYSICAL RESULTS FOR MONITORING WELLS (CONT'D.)

Monitoring Sample Sample Depth (ft) Sample Moisture Unified Soil Classification
Well Id Date Content (Group Criteria Only)

MW-6 3 49.4 - 51.4 11115189
MW-6 4 85.0 - 87.0 11/20/89 ** Sand with fines
MW-6 5 89.0 - 91.0 11/20/89 Gravel with fines
MW-7 1 41.6 - 44.2 12i07/89 Sand
MW-7 2 45.4 - 48.4 12/07/89 Sand
MW-7 3 54.2 - 56.2 12/07/89 Gravel with fines
MW-7 4 87.3 - 89.3 12/07/89 ** Fine-Grained Soil
MW-8 1 3.5 - 4.0 10/23/89 1.83 Gravel with fines
MW-8 2 28.0 - 30.5 10/30/89 ** Gravel
MW-8 3 30.0 - 30.5 10/30/89 ** Gravel
MW-9 1 4.6 - 5.2 01/03/90 3.05 Gravel with fines
MW-9 2 - - 01/04/90 1.65 Gravel with fines
MW-9 3 14.1 - 15.2 01/04/90 2.83 Sand
MW-9 4 25.0 - 26.3 01/05/90 ** Sand
MW-9 5 32.0 - 32.5 01/05/90 . Gravel
MW-9 6 35.9 - 37.9 01/05/90 * * Fine-Grained Soil
MW-9 7 62.6 - 63.2 01/17/90 *t Sand with fines
MW-9 8 66.8 - 67.6 01/18/90 ** Sand with fines
MW-9 9 69.0 - 69.6 01/18/90 * Gravel

MW-10 1 9.5 - 10.5 11/06/89 2.47 Sand with fines
MW-10 2 14.5 - 15.0 11/07/89 1.86 Gravel with fines
MW-10 3 18.6 - 19.0 11/07/89 2.26 Gravel with fines
MW-10 4 41.5 - 42.0 11/09/89 Gravel with fines
MW-1 0 5 47.0 - 49.0 11/09/89 Sand with fines
MW-10 6 65.5 - 67.5 11/14/89 ** Fine-Grained Soil
MW-11 1 8.6 - 9.4 12/15/89 1.63 Sand
MW-11 2 43.0 - 44.0 12/19/89 ** Gravel
MW-11 3 49.0 - 50.0 12/19/89 ** Gravel with fines
MW-11 4 53.0 - 53.5 12/19/89 ** Gravel with fines
MW-12 1 1.0 - 1.5 01/13/90 4.10 Sand
MW-12 2 3.5 - 4.0 01/13/90 6.66 Sand with fines
MW-12 3 5.5 - 6.0 01/13/90 2.03 Sand with fines
MW-12 4 6.5 - 7.0 01/13/90 1.93 Gravel with fines
MW-12 5 7.0 - 7.5 01/13/90 2.08 Sand
MW-12 6 10.0 - 10.5 01/13/90 2.87 Gravel with fines
MW-12 7 11.5 - 12.0 01/13/90 2.53 Sand
MW-12 8 16.5 - 17.0 01/13/90 3.43 Gravel with fines
MW-12 9 26.5 - 27.0 01/15/90 2.74 Gravel with fines
MW-12 10 33.5 - 34.0 01/15/90 4.51 Gravel
MW-12 11 57.7 - 58.2 01/16/90 * Fine-Grained Soil
MW-12 12 58.2 - 58.7 01/16/90 - -

MW-13 1 9.5 - 10.0 01/08/90 2.78 Gravel
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TABLE H-4. SUMMARY OF SOIL PHYSICAL RESULTS FOR MONITORING WELLS (CONT'D.)

Monitoring Sample Sample Depth (ft) Sample Moisture Unified Soil Classification
Well Id Date Content (Group Criteria Only)

MW-13 2 13.0 - 13.5 01/08/90 2.33 Sand
MW-13 3 14.0 - 14.5 01/08/90 2.32 Gravel with fines
MW-13 4 17.5 - 18.0 01/09/90 2.94 Gravel
MW-13 5 25.5 - 26.0 01/09/90 1.09 Gravel
MW-13 6 43.5 - 44.0 01/09/90 ** Gravel with fines
MW-14 1 7.6 - 8.6 12129/89 4.50 Sand with fines
MW-14 2 10.8 - 11.5 12/29/89 2.78 Sand with fines
MW-14 3 20.5 - 21.0 01/02190 2.39 Gravel
MW-14 4 21.5 - 22.0 01/02/90 1.38 Gravel with fines
MW-14 5 31.0 - 31.5 01/02/90 ** Gravel with fines
MW-14 6 33.0 - 33.5 01/02/90 * Gravel
MW-14 7 49.5 - 50.0 01/03/90 * Gravel with fines
MW-14 8 53.5 - 54.0 01/03/90 *.* Sand with fines
MW-14 9 58.7 - 59.2 01/04/90 " Fine-Grained Soil
MW-14 10 69.2 - 59.7 01104/90 " Fine-Grained Soil
MW-14 11 59.7 - 60.2 01/04/90 - -
MW-15 1 5.0 - 7.0 11/21/89 1.82 Gravel with fines
MW-15 2 9.0 - 10.0 11/22/89 2.09 Sand with fines
MW-15 3 14.5 - 15.0 11/22/89 2.36 Gravel with fines
MW-15 4 19.5 - 20.0 11/27/89 1.83 Gravel
MW-15 5 24.7 - 25.2 11/28/89 1.33 Gravel with fines
MW-15 6 30.0 - 30.5 11/28/89 Gravel
MW-15 7 34.5 - 35.5 11/29/89 Gravel with fines
MW-15 8 39.5 - 40.5 11/29/89
MW-15 9 44.5 - 45.5 11/29/89 Sand with fines
MW-15 10 49.5 - 50.5 11/30/89 Gravel
MW-15 11 51.5 - 52.5 11/30/89 Fine-Grained Soil
MW-15 12 52.5 - 53.0 11/30/89 ** Fine-Grained Soil
MW-17 1 10.0 - 11.0 01/11/90 2.57 Sand with fines
MW-17 2 15.0 - 16.0 01/11/90 1.74 Gravel with fines
MW-17 3 20.0 - 21.0 01/11/90 2.74 Sand with fines
MW-17 4 25.0 - 26.0 01/11/90 4.86 Sand with fines
MW-17 5 30.0 - 31.0 01/12/90 6.97 Sand with fines
MW-17 6 35.0 - 36.0 01/12/90 3.06 Sand with fines
MW-17 7 37.0 - 38.0 01/12/90 7.28 Sand with fines
MW-17 8 95.0 - 97.0 01/18/90 Fine-Grained Soil
MW-17 9 99.5 - 101.9 01/19/90 - -

MW-17 10 105.0 - 107.0 01/20/90 Fine-Grained Soil
MW-17 11 110.0 - 111.5 01/20/90 Sand with fines
MW-17 12 124.0 - 125.0 01/20/90 ** Sand with fines

- Sample was saturated
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APPENDIX I
SOIL CHEMICAL ANALYTICAL RESULTS

Surface and subsurface soil chemical analyses were completed by Weyerhaeuser Analytical
and Testing Services. The Westinghouse Hanford Office of Sample Management provided the
validated data summarized in this appendix. A complete set of data is available in the DOE-RL
1100-EM-1 Administrative Record. The DOE-RL 1100-EM-1 Administrative Record is managed
by Westinghouse Hanford's Department of Engineering Environmental Information
Management Center, and is located at the following address:

U.S. Department of Energy-Richland Operations Office
Administrative Record Center
345 Hills Street
Richland, WA 99352

This appendix is divided into subappendices: one for background results, one for each
operable subunit, one for results from miscellaneous locations within the operable unit, and
one for target parameters analyzed for and not detected. Results within each subappendix are
presented as either surface or subsurface results. Surface soils are considered to be those

- - within uppermost 0.6m (2ft) of the soil column.
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APPENDIX I
DATA QUALIFIERS

ORGANIC DATA QUALIFIERS

U The material was analyzed for, but was not detected. The associated value is the
sample quantitation limit (SQL).

I The associated value is an estimated quantity.

U] The material was analyzed for, but was not detected. The SQL is an estimated
quantity.

R The data are unusable.

ND Corresponding TIC was not detected.

NR Not reported and/or not requested.

INORGANIC DATA QUALIFIERS

U The material was analyzed for, but was not detected above the level of the
associated value.

3 The associated value is an estimated quantity.

UJ The material was analyzed for but was not detected. The associated value is an
estimate and may be inaccurate or imprecise.

R The data are unusable.

NR Not reported and/or not requested.

E Value is estimated due to matrix interference.

N Spiked sample recovery not within control limits.

S Reported value was determined by the Method of Standard Additions (MSA).

W Post-digestion spike for furnace AA analysis is out of control limits, while sample
absorbance is <50% of spike absorbance.

* Duplicate analysis was not within control limits.
+ Correlation coefficient for MSA was <0.995.
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SUBAPPENDIX I-1
BACKGROUND SOIL CHEMICAL ANALYTICAL RESULTS
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WOROANIC SAMPLiNG RESULTS FOR I Io-EM-i BACKGROUN) NEAR SURFACE SOIL SAMPLES PAGE I OF I

11DEM-1 SAMPLE NUMBER
ACKG-UND DEPH (ft)

SDG 0 AIGO1S A19128
AH217S AN218S A222S AH223S AM2245 A4225S

PARAMETER s.0.5 o-.g o0-0s o-O s 0.0.s oas
INORGANICS ph___ _o_ 010049 (me) (w,9tO) -("wool flod

Alwmvh 6650 6630 a180 600 s400 410
- 3.3 UJ 30 UJ 37 UJ 34 UJ 3.3 W 3.1 UJ

AMo"e 0.74 1. 1.e ts J 0.15 1.0
saork 71.2 J 81.4 J 60.0 J 67.5 J 623 J 0.2

-wym 0.34 047 0.39 0.42 023 0.42
CaSImII 0.32 U 0.44 035 u 050 032 U 0.2" U

Cakebw 30 3370 2030 2840 2000 2410
CLromkm 0.3 J 10.0 J 70 J 0.7 J 7.8 J 8.6

C" W. 11.0 us 10.7 6.1 7.3
Cqpu. 12.1 1 11.0 . 10.2 1 10.6 . 0.S J 9.1 .

ba, 100 2000 18400 20100 13200 iUsm
Lead 4.A J i.1 J 44 J 62 J 0.25 J .5

MqswA 4200 4660 300 3640 2790 31
Maw.,... 325 J 387 J 306 3 306 J 211 j EU

M9ssey 0.10 U 0,09 U 0.00 U 0.10 U 0.08 U a.0 U
1011" 5.6 10.8 6.7 5.3 5.S 6.0 U

120 lose I2 1240 1040 1266
Masks 0.17 U 0.16 U 0.17 U 0.15 U 0.15 U o.m f

Mer0.71 1.3 1.3 1.5 0.48 1.0
0d3 Uw 104 UJ 142 UJ Iss UJ 133 W 4o0 J

ma 0.24 U 0.10 u 0.35 u 0.22 U 0.16 U 0.16 U
Vsunkm 43.0 40.6 42.1 52.1 206 24.4

21e 37.4 J 42.3 J 36.8 J 3.8 1 27.2 . 32.t J
CyW"i1 0.51 U 0.52 U 0s2 U O.st U 0.52 U 0.51 U

b-h

l.a
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ONGANIC AIPJNWG ESULTFOR Iioo-Em i BACKGROUND NEAR SURrACE SOIL SAMPLES

1100-EM-1
BMAGROUND

PANAWIMf

UNKNOWN
UNKNOWN
heptadinw.hsxadSomhy
UN-OWN
UNKNOWN

TIC

'NTION
TIME

35.,7935.-'

37.10
36.57

PE4flMES

aestese

4.4-ODE
.aS

SAMPLE NUMBER
DEPTM (ft)

£.16.5
£s421}8

NDNO
ND
No

17
170
33
NO

U
U
U
U
U

AN214S
00-6,15

ND
ND
NO
ND
ND

IO
17

170
33
33

A4S22s
00-0 6

(-Sll*)
NO
No
No
NO
No

U,
U
U
U,
U'

IO
17

170
33
33

U
U
U
U
U

AM@23
00-0.
D-411

No
NO
NO
p.
No

top
to

Igo
33
33

PAGE 3OF 3

AHMm
9.04.6

0s10
ND
No
NO
NO
NO

we"
9.040

-0
NO

200 J

ND
NO0
I.)

In U
17 U

170 U
'2 U
3S U

U
U
U
U
U

1"
2.-
31
3S
22

U
J

U
U

0

-a
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INORGANIC SAMPLING ESULTS FOR 1160-dEM-I BOREHOLE BAP-2IBACKGROUND)

ROEHOLE BAP-2
T'

PAMNTEq

Cab

LOWd
Cellelnn

Badelu
Ul n

s..im

aY"s

cl-g'

A-Is

.5-2.0

( Rd

2.7 U N
2.7

102.0
0.24
0.31 U

*0.6 -
13.4
14.0

24M
6.6 6

o-
443 N

0.10 U
I&JI
et.
0.30 u
0.47 U
Its E

0.30 U W
66.0 N
4.8 E
0.61 U

A02039

5540
20 U N
1.3

90.3
0.17 U
0.34 U
5430
18.3
13.1

22300
4.5 8

410
325 N

0.00 U

16.2
"I

0.30 U
0.61 U
201 E

0.30 U W
06 N
42.7 E

051 U

A0204S
ig -13.0

(no~ -

4130
26 UN

0.00
083
0.16 U
031 u

0070
11.3
i3.7
15.7

23200
23

300
265 N

0.00 U
0.8

721
0.20 U
0.47 U
300 E

0.20 U w
09.7 N
43.3 E
0.40 U

A206s
17.5-199

(-Sg)

37
3t U

0.63
41.3
0.18 U
036 U
51s

7.3
13.5
143

23000
2.1

310
285
0.10 U
9.1
57

03 U
0.54 U
322
0.30 U
W4
426
050 U

N

N

w

E

N
E

nrpElli)
AMIOTs

17.5-10.0

i0I9)

3760
30 U N

067
650
0.10 U
0.38 U
5430
12.7
I'42
10.7

2a2

2,41
3M

269 N
0.00 U
10.4
on
0.35 U W
0.54 U
305 E
.35 U W

62.2 N
41.1 E
0.50 U

AMPLE HIEUUR

PAGElFl I

34.4-5.4

-mS

U,

A02M

13.6-21.0

(olool

sa
2.6 U N

0.04
04.1

0.10 U
0,33 U

0100
48.3 *
14.0
15.7

24-
2.4 a

Moe N
0.06 U
25.3

0.34 U
0.0 U
31e E

0.34 U W
74.0 N
44.1 E
0.0 U

me-Rd

N-
3.1 U O

0.31 U W
04.0
0.18 U
0.30 U

6610
0.0 *

13.1
1643

26200

I N
0.10 U
I.e
547

0.64 U
304 E

0.31 U
n.0 N
415 E
0.60 U

A02,1s
44.30-45.65

A-s

3100
2.7 U N

0.66
of.7
0.10 U
0.32 U
stoo

3.0
11.7
14.7 0

211.0 o
1.0

251
0.00 U W
4.0 00

4n

40.3 N
37.3 E
0.60 U

4270
3.1 U

0.1
a0.s

0.1S U
0.30 U

7M
0.0

t4.2
17.0

R60
2.4

4m
3n
0.10 U
10.0
om
0.23 U
0.64 U
321

0.33 U
70.2
48.6
0.61 U

N

N

E

N
E

,
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NOAMANIC SAMPLEG RESULTS FOR 100-E-1 BOREHOLE HRL-1 (BACKGROUNO)

I 100-EM-i (BACKOROUN0)
BOREHOLE HPL-1

PARAMTER

INORGANICS

bnitany

Comm

Chromium

Copper
b-l
Load

Pas-

Medm

Thos"-thanm

Vanddhom

cyan

SAMPLE NUMBER
OEPTIH (I)

7.0-7 a

"rome)

4730

29 U
1.4

73.5
0.24
0.35 U

4170
11.2
10.1
Is .

I790
3-6

34N
250

0.0O U
10.1

m00
0.41 U
0.62 U
380

0.41 U
40.5
35.1
0.46 U

1.2-13"7
(memo)

5510
3W U
26

143
0.20
0.30 U
4130

6.
103
I4.2

tn
2.4

4200
303

0.00 U
10.4
SIe
0.35 U
0.64 U
230

035 U
483
37.6
0.51 U

7,]

PAGE I OF I

N

41 N

N

E

E

0
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INORGANIC SAMPLING RSUL?8 FOR It00-EM-I BOREHOLE OP-7 (BACKGROUND)

1100-RM-I (BACKGROUND)
BOREHOLE OP-7

PARAMETER

11NORGANICS
Aeom two
A'senic
Derum
a o-

Camn
Cesmkr
cakk=

Oebmr
Lost

m'

rouim

Thook"
am.om
CT-I'
Cla~e

Aett
e.0

0.3,-to

7440
2.7 U
2.t

73.7
0.1S U
0.32 U
-to
10.4
12.3
13.4

urm
4.3

4710
57

0.06 U
10.3
1391
0.31 U
0.40 U

1s
0.31 U
U.0
40.1
0.50 U

A0104

11.5-13.

4040
2.3 U
0.S

67.1
0.14 U
0.28 U

S710
10.2
12.5
10.7

24800
2.8

MeO
27

0.00 U
6.O
032
0.26 U
0.41 U
312

0.28 U
£5.0
38.4
0.40 U

NI

E

E

SAMPLE NUMBER

DEPTH (R)
A010S

is-.a

30
22 U

0 74
SW.s
0.13 U
0.26 U
4870

.S
12.4
16.1

2t300
2'6

330

250
0.00 U
7.5

62
0.33 U
0.30 U
319
0.33 U
01.5
38.S
050 U

A010es

20 5.-m0

3m
27 U N

083
2200
0.16 U
0.32 U
s5

5.1
13.2
17.2

23400
2.4

4020 E
2m

0.0 U
011

so
0.2 U
0.40 U
261 E
0.f U W
800
41.3 E
0.50 U

A0111

400-40£

2.9 U N
1.2

62.1
0.17 U
0.35 U

0700
5.1

14.5
16.4

25m
2.7

4100 E
303

006 U
5.1

602
0.32 U

0.52 U
267 E

0.32 U
70.0

48.0 E
0.50 U

PAGE I OF I
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ORGANIC SBAWLIG RESULtSF F O 1-EM-1 9BOREHOLE RAP-f (BACKGROUND PAGE I OF I

1100-EM-1 SAMPLE NUMBER
ROwHOLE AAP-2 (BACKGROUND) DEPTh (ft)

TIC A02018 AOISS A0204S A200s 0207s AOSS A020s8 AISS AIlS
PARAMETER mETEm 0.8-2.0 s-0, fii-130 15-100 17s-19.0 1.-21.0 25.6-21.A 34.3-M.4 44.4-46.6

TWM {rg&g (poA) {pg~g} {pg'S tn) frfl bfl& {n' (Spg)
VOLATILE ORGANICS (O

t..lA-T*Nwelmorelowo 3 J COMPOUNDS
As~le" 22 DETECTED

SEMI-VOLATILE ORGANIC TICs
S.63 12000 J 15000 13000 1 13000 1 18000 J

u&.7 12sn J 13000 J 140M0 J
7.03 20 J 20 J

1ad 7.06 70 J 250 J 230 J 230 1 20 J.J
U.4 i2 J 130 J

B.95 ie 1 120 J 120 J 120 J 120 J 110 J
rsmsinw. n. .esim 1.26 s2 52

"""i'e*20.27 41
f2.35 72 1

5.21 130
Uha3 5.22 2E J

e
0

-A
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ORGANIC SAMPLE RESULTS FOR 1100-EM-1 BOREHOLE DP-7 (BACKGROUND)

-4
ba

ha
0

PAGE I OF I

1100-EM-1 SAMPLE NUMBER
DP-7 (BACKGROUND) DEPTH (ft)

TIC ACIOI A0104S A0105S A IObS AMIoos MIllS
PARAMETER RETENTION 05-2.0 110-13.5 165-ISO 16.5-18.0 28.-30.0 40.0-40.8

TUME (pgekg) (pg&g) (pgekg) (pg~o) (MO&g) (s____g)

VOLATILE ORGANICS
Acelon 13

SEMI-VOLATILE ORGANICS
N. (2-Etqlhen) phlhMae 39 J

SEMI-VOLATILE ORGANIC Tics
Unk 5.47 11000 .
Unkn 5.48 10000 J 10000 J
Unk 552 13000 J
Unusm 555 12000 J
uW6 .26 20 J
Untncwn 6.6 130 J 130 J 210 J
tknini e0 150 J
Uad I 21.75 64 J
Unvbns 34.17 130 J

u
0

00
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SUBAPPENDIX 1-2
1100-1 OPERABLE SUBUNIT SOIL CHEMICAL ANALYTICAL RESULTS
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INORGANIC SAMPLING RESULTS FOR 1100-EM-1 SUB-UNIT I BOREHOLE BAP-1 PAGE I OF 2

1100-EM-1 SUB-UNIT I SAMPLE NUMBER
BORE4OLE BAP-1 DEPn4(ft)

A109IS A1002S A1003S A1004S A1010S A10118 A10148
PARAMETER 1.1-2.0 22-4.2 2.2-4.2 5.3-6.10 8.8-".6 11.4-11.9 13.0-15.8

11t(mg) (mgitg) (m"g&) (mgRg) (eNVg) (maft) (mgg)
INORGANICS
Aluminum 7130 3650 3250 5860 5810 4890 4310
Antimony 5.5 U 5.7 U 5.7 U .8 U 5.4 U 5.4 U 6.E U
Arsenic 2.7 2.0 1.8 3.2 S 1.2 0.95 1.4
Barim 80.8 71.2 70.5 85.9 72.0 72.5 50.7
Silium 0.17 U 0.18 U 0.18 U 0.18 U 0.17 U 0.17 U 0.17 U
Cadmium 0.6 U 0.72 U 0.71 U 0.72 U 0.67 U 0.67 U 0.9 U
CaIclum 860 300 3600 5120 5920 6240 6670
Chromium 10.6 7.6 7.1 13.5 12.6 14.6 10.1
Cobs# 13.2 7.8 6.0 8.2 11.4 10.3 8.8
Copper 37.9 20.7 19.8 25.0 21.5 19.7 174
kon 21100 25200 25000 34700 23500 23400 24500
Lfad 266 N 191 N 126 N 132 N 35.3 * 3.8 S. 2.3
Magulum 6430 1410 1430 2980 38M0 2540 3190
Muigarw.. 464 90.6 79.3 172 249 202 174
Mercury 0.22 0.39 0.11 0.15 0.08 U 0.07 U 0.00 U
Nickel 20.0 5.0 U 5.0 U 3.5 7.3 9.5 5.9
Potasslum 850 E 3780 E 4260 E 4880 E 824 E 931 E 742 E
SelelIum 0.34 U NW 1.80 U EN 1.70 U NW 1.80 U NW 0.33 U NW 0.33 U NW 0.34 U NW
SOWi 0.51 U 0.54 U 0.53 U 0.54 U 0.50 U 0.50 U 0.52 U
SodIum 479 307 302 530 549 653 80
Thallium 0.34 U 0.35 U 0.35 U 0.37 U 0.33 U 0.33 U 0.34 U
Vanadium 32.5 63.5 56.2 118.0 65.3 71.8 77.2
Zinc 92.0 62.7 63.4 100.0 52.8 44.3 42.1
CyanIde 0.50 U 0.53 U 0.51 U 0.53 U 0.50 U 0.50 U 0.61 U

t~3

I-

o
0

00



INORGANIC SAMPLING RESULTS FOR 1100-EM-1 SUB-UNIT I BOREHOLE BAP-I

110i-EM-1 SUB-UNIT I SAMPLE NUMBER
BOREHOLE BAP-1 DEPTH (ft)

AlOISS A1016S
PARAMETER 16.3-17.5 18.1-19.8

_______________ (geg) (mgeg)

INORGANICS
Ahmunum 4590 4440
Antimony 5.4 U 5.4 U
Arsenic 0.86 0.94
Barium 72.8 68.2
BerylIum 0.17 U 0.17 U
CadmIum 0.67 U 0.68 U
Calcium 8050 5480
Chromium 6.3 5.5
Cobalt 11.8 9.4
Copper 19.3 16.1
Iron 25800 21200
Lead 2.3 * 2.0 +

Magnesium 3760 3570
Manganese 214 187
Mercury 0.10 U 0.08 U
Nickel 7.0 4.9
PotassIum 717 E 622 E
SelenIum 0.33 U NW 0.34 U NW
SIlver 0.51 U 0.51 U
Sodium 383 193
Thallium 0.33 U W 0.34 U
Vanadium 77.3 46.6
Zinc 42.0 35.7
Cyanide 0.50 U 0.50 U

kj

PAGE 2 OF 2

0
0
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INORGANIC SAMPLING RESULTS FOR 1100-EM-1 SUB-UNIT 2 NEAR SURFACE SAMPLES PAGE I OF a

1 100-EM-1 SUB-UNIT 2 SAMPLE NUMBER
DEPTH (ft)

A2113S A2114S A2115S A2116S A2117S A2118 A21198 A21206

PARAMETER 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.6 0.0-0.5 0.0-0.5
(t (-gukg) (mgeg) 0049) (mgfg) (m"g (mofl) (Hgft)

INORGANICS
AlumInum 5830 4820 5160 4840 5510 5640 5030 6210
Antimony 4.5 U N 4.8 U N &3 U N 4.9 U N 5.0 U N 5.1 U N 4.8 U N 5A U N
ArenIc 2.0 1.7 2.1 1.4 1.6 2.2 1.e w 2.0
Darken 64.9 65.8 69.4 62.6 72.9 73.4 81.6 81.5

eqylnum 0.37 0.38 0.32 0.26 0.33 0.35 0.35 0.36
Cadmium 0.56 U 0.50 U 0.66 U 0.62 U 0.63 U 0.64 U 0.00 U 0.67 U
CalcIum 3740 530 3120 5000 4070 310 3070 3210
Chromwun 9.1 * 8.3 * 7.1 * 5.5 * 7.1 * 7.9 * 8.3 * 8.6
Cobaft 10.7 11.8 8.6 8.6 10.6 9.8 9.8 10.6
Copper 13.2 17.3 9.9 13.6 12.2 11.4 0.7 10.0
Iron 20000 22100 17500 16500 21000 1900 10600 20000
Lmd 84.4 3.8 4.4 3.6 5.1 4.3 4.9 4.0
Magaslum 4130 4160 3000 3880 4350 4250 4110 4250

Mangane.e 293 N 305 N 311 N 261 N 325 N 337 N 349 N 356 N
Mvcuwy 0.10 U 0.0 U 0.09 U 0.10 U 0.0 U 0.00 U 0.10 U 0.10 U
NIckel 9.0 9.0 9.4 8.3 9.6 9.7 8.7 8.3
Poaumsim 1240 E 700 E 1250 E 942 E 1340 E 1320 E 1790 E 1910 E
Sulmiium 0.17 U NW 0.17 U N 0.17 U NW 0.17 U N 0.15 U NW 0.17 U N 0.I6 U NW 0.IB U NW
Swver 0.42 U 0.45 U 0.49 U 0.46 U 0.47 U 0.48 U 0.45 U 0.50 U
SodIum 170 130 115 132 110 102 90.1 92.4
Thallium 0.34 U 0.33 U 0.33 U 0.33 U 0.31 U 0.34 U 0.32 U 0.32 U
Vanadium 52.9 51.0 34.7 26.6 46.2 45.0 46.2 50.0
Zinc 48.5 E 40.6 E 34.3 E 32.5 E 40.7 E 30.1 E 42.4 E 43.5 E

CyanIde 0.50 U 0.51 U 0.50 U 0.51 U 0.50 U 0.50 U 0.50 U 0.50 U

I-a

0
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INORGANIC SAMPLING RESULTS FOR I 100-EM-1 SUB-UNIT 2 NEAR SURFACE SAMPLES PAGE 2 OF 3

1100-EM-1 SUB-UNrT 2 SAMPLE NUMBER
. _DEPTH (ft)

A2125S A2126S A2127S A2128S A2129S A21308 A21318 A21328
PARAMETER 0.04A. 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5

0410111(mg) (mglkg) (mgIg) (0gkg) (mg&g) (.ngkg) (mggj (wigikg)
INORGANICS
Aluminum 5430 8300 5890 5290 5650 4920 6000 6050
Antimony 5.4 U N 5.4 U N 5.2 U N 4.7 U N 5.1 U N .3 U N S.4 U N 5.3 U N
Areenic 2.3 1.4 1.6 1.7 1.1 1.6 1.7 1.7
BaRun $1.0 91.5 60.4 609.9 64.3 64.6 64.3 64.5
Beryllium 0.25 0.49 0.46 0.30 0.61 0.37 0.36 0.38
Cadmium 0.67 U 0.68 U 0.65 U 0.50 U 0.63 U 0.60 U 0.68 U 0.06 U
Calcium 3710 6480 6110 3450 5000 4280 470D 3390
ChromIum 0.7 * 11.0 * 6.4 * 6.5 * 7.5 * 8.9 .9 * 7.8
Cobalt 8.6 10.7 10.3 8.7 13.7 9.8 10.1 8.9
Copper 10.7 14.2 16.1 11.0 16.0 14.3 11.9 11.1
Iron 16100 20800 19000 16800 26000 1400 10000 17400
Lead 6.5 9.0 6.8 4.6 3.3 56.7 10.9 5.1
Magneelum 4140 5210 4340 3840 4640 3770 4180 4200
Manganese 340 N 289 N 292 N 290 N 342 N 203 N 310 N 347 N
Mercury 0.00 U 0.10 U 0.09 U 0.09 U 0.10 U 0.07 U 0.0 U 0.08 U
Nickel 9.6 15.0 11.2 8.1 10.3 10.5 10.9 10.3
PotassIum 1640 E 2060 E 1130 E 1300 E 1370 E 971 E 1110 E 1460 E
Selenium 0.17 U NW 0.17 U NW 0.17 U NW 0.17 U NW 0.15 U NW 0.16 U NW 0.16 U NW 0.17 U N
SIlVer 0.51 U 0.51 U 0.40 U 0.44 U 0.48 U 0.49 U 0.51 U 0.50 U
Sodium 89.6 137 153 114 172 135 198 93.5
Thallium 0.33 U W 0.34 U 0.34 U 0.33 U 0.31 U 0.48 0.33 U 0.33 U
Vanadium 25.7 38.8 35.5 31.4 60.6 46.3 49.6 30.4
Zinc 34.4 E 47.8 E 30.0 E 351 E 49.0 E 44.4 E 42.4 E 36.6 E
Cyanide 0.50 U 0.50 U 0.48 U 0.40 U 0.50 U 0.51 U 0.51 U 0.50 U

-4

C-,

tto

0"'

00

0 1 .r -



INORGANIC SAMPLING RESULTS FOR I 100-M-1 SUB-UNIT 2 NEAR SURFACE SAMPLES

1100-EM-1 SUB-UNIT 2 SAMPLE NUMBER
DEPTH(f) .

A213 A21348 S3135A S3137A 83138A 83140A
PARAMETER 0.0-4.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0.5 0.04.5

(0gkt (mG) (MgOg) (Mofg) (m1kft) (_ __t)

INORGANICS
Alukmim 4670 506 5700 Os10 6480 7010
Animony 5.0 U N 5.3 U N 5.9 U N 6.3 U N 5. U N 6.0 U N
Arsenic 1.4 1.5 1.2 1.8 1.8 1.9
Bwlum 66.6 70.0 73.9 77.8 76.5 84.5
Berylum 0.22 0.38 0.18 U 0.20 U 0.22 0.29
CadmIum 0.62 U 0.67 U 0.73 U 0.78 U 0.72 U 0.75 U
Calckum 3870 4900 3250 4800 3330 3300
Chromlum 7.0 7.0 8.2 8.1 3.7 9.0
Coban 8.0 9.8 9.4 11.6 10.5 10.7
Copper 11.0 14.7 10.9 14.1 11.6 11.2
Iron 16200 1800 18700 20700 20700 21400
Ld 34.1 25.3 4.8 6.0 8.2 6.7
Magnesum 3750 4110 3950 4540 4300 4300
Muugnsw 267 N 302 N 313 347 349 385
Mecury 0.08 U 0.10 U 0.07 U 0.08 U 0.07 U 0.08 U
Nik 8.0 10.4 8.3 9.0 7.6 9.8
PsamAum 969 E 1110 E 1200 1330 1480 1910
Selenium 0.17 U N 0.17 U N 0.35 U 0.38 U 0.34 U 0.37 U
SiMi 0.47 U 0.50 U 0.54 U 0.60 U 0.54 U 0.66 U
Sodium ISO 208 81.7 110 94 93.6
Theaum 0.33 U 0.34 U 0.35 U 0.38 U 0.34 U 0.37 U
VanadIum 30.9 40.3 42.3 - 42.4 * 48.8 50.4
Zinc 36.7 E 39.6 E 39.4 E 42.9 E 44.8 E 45.6 E
Cyanide 0.51 U 0.51 U 0.50 U 0.50 U 0.50 U 0.50 U

PAGE 3 OF 3
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ORGANIC SAMPLING hLTS FOR itue-EM-1 BU-UNIT 2 NEAR SUMFACE SOIL SAMPLES PAGE I OF 

11W-EM-I SUM-UNW 2 SAMPLE NMRER
DEPT" (It)

TIC Alis A21I3SAE A2114S AIISS AiOS A2ITS Mies ASEs AMIS
PARAMETE NENIfrlN 0o-a6 00-0.8 00-045 0.0-06 0.0-6 0 04.5 04.8 0.0-4.6 00-o's

TW (Ag -(&) bet*a) 3441A91 tnPa (AgI) (sit tgI
VOLATILE ORGAUCS
I.I.t-t.IcN~psOengw 2 J IJ I J I J

t.-0Chcls ne3 J 1 J

Assists S. JIt tO
Cmtsuam 4 J 2 J 0
Msqpluu. ~a..s 4 J
Te. 2 J 4 J 4J I
tui~lewS~ig. S. J I1J 0

3 ..... 0

,-. j
I.4-CeMts~eu it J
t-CNiwlkuSpie at Je Jm. SSSJ J0

-- t?±z is J

Asm.m..e

SamWPwu tnie J SJ
73 J

owneM~mm110n 1 mo ji
" U-b"tA "q~u n "110 J 2 J *Jfl0 JJ.-. w 12u a inIn 4"31 J t

wet J
Phm-sl- f e 

ft z ft t. Wt

P),sw tiOJ

0aor, 2-esdam.0
opemo. 2-sei le

Hopleis,.4-4I-as m$4e:- 6.90



ORGANIC SAMPLING RESULTS P041100-EM-i SUB-UNIT 2 NEAR SURFACE soL SAMPLES PAGE 2OF O

100-EM-1 SUiI-UNIT 2 SAMPLE NUMBER

TIC A2113 A2113SnE A21145 A21ISS A2IS A2117 AtIBS A21196 A21MB

PARAMETER RETENuOd 00-4.5 0,0.- 00-06 00-0.5 00-05 . 0-0.6 0 .0-0.6 0.0-0.6
TiE (usgg) _4g&g) _(Sg) ( g) (49010) W S" (seu}

NepS.we.4-41-weSsphfh$- 6.22
Mophan.. 4-41-mebguItP- 6.23

Unknmwn 6.70
tnn 6.72

1.31 t...t. aw. 2-U 7.90 310 J

3-Hspitum. 2.4-CIuuNqI- 7.60
w .2.4-OIueht- 7.0

Uthimms 3.74
Umhiem 10.6

T.owsmho 1094 ws.
Td aif (meng 1o.S 410 J 0

Alrb %u n.0 320 J
ARlUSS n3S 330 J 1405 J 2760 J

tdow"se 2899e
Uin0 26.09
U, . .9, .n 1 300 00

UP*MO 6A50 J3 665 J3 80 J 1100 J 7m 0

omaesneha 26.22
US*Ampwn 29.24 goo J

hembm 29.27
UFAWMWH U.S
Unhmeb a.1 t3ao J
Uhas e u. 760 J
UI en2 0.4

Uu25 toopo 1 a 13000 1 1s00 1 21000 1 tU= . 16660 i
Ufse S.37
Ihomm 21.54
Unurnm 420 J

SBnow" 28.57 240 J slb J 450 J 40 J 10 J
Unm4 31.72 310 J

Uotmom 51.31 400 J m J
Uhs. 322
UtniM, s.t
Unknmv 502 175
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ORGANIC SAMPLING RESULTS FOR 1100-M-1 SU-UNIT 2 NEAR SUPFACE Sol. SAMPLES PAGE 3 OF

I100-EM-1 SUB-Unit 2 SAMPLE NUMBER
DEPTH (it)

TIC A21139 A21l3SFE A2114S A2115S A21 - A21178A0 *t4o MIIS A21208
PAAMETER "TEwIow 04-0.6 0.0-0 o0s.- 0 0-0.5 00-0.5 -0.6 00-0.6 4.4.6 00-0.6

TWA 6~o nI) (9&9)- 04() _(Ag) _(o (e' Ie t e (ntSI
Unkny 33. 14
U"knoon 33.04

U"kn"w" 33.02 270 J 440 J 340 J 230 J 020 J
Un dows 33.84

Un on 34.71
Unhois 34.01

tiso 3.47 250 J
Uth*sin 35.47

Un 5.46
Unknown 30.24

4.4 -00D
4.4'-40E
4.4-COT 4.3 J

fl~~~~g 55J08
Eb eln

q;

0
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ORGANIC SAMPLING AESULTS FOR 1100-EM-1 SUB-UNIT 2 NEAR SURFACE SOIL SAMPLES

1100-EM-1 SUB-UNIT 2

PARAMETER

Nqigene. 4-4-.fl$yeS.l-
Hophmm*,4-(I-wwlhysh$Q-

Uimn 0 reSzzt-a

A3--une de-Ibmelhy-
-Nsphinme. 2.4-Olmh$-

2-44seAmne. 2.4-OCneiwyw-UnHolanono 2,10m~t
thliloem

tkilhg-low

UnanTOsmefms

tbe-

Uniknown
Unknown

Unknown

Unknown
Unkneon

unknown

Unknown

U, -

L%*Rn
We-mm

U m-
Unkow
1.e-ow
Lin

TIC
RETENTION
TIME

S.22
623
0.70
6.72
7.50
7.56
7.40
7.62
8.74

10.55
10.44
te.
flu
V11
emM

Sm0
1.01

2.102

Sn
20.24

U.21
26.32
20.3

n.ar

us?
31.72
31.61
22.42
33.01
33.0

A2125S
00-0.5

610

14000 J

390 J

170 J

A12
0-0-Cs

-(0 )

390 1

640 J

7600 J5

A2127S
00-0.6

---(glg)___

520 1

10000 J

2as
00-O.S

330 .9

530 J5

7300 J

SAMPLE NUMRER
DEPTH (f)
A217eS
00-0.5

3600 J

380 4

A21308
0.0-4.6

520 J

11000 J5

380 J

300 J

-A21318 -
9.0-0.5

Sm J

13000 J

33 1

A21ns

020 J

13g .1Ny0 J

a

M133S
0.0-0.5

-

n J i

14 J

340 J

PAGE 5 OF 0



ORGANIC SAMPLING ESULTS FOR I 100-EM-1 9UB-UNIT 2 NEAR SURFACE SOIL SAMPLES

1100-EM-1 SIJ-UNi4T2

PARMETER

Unknown
Unknown
UnkinownU 

Unknown

Unlimam
Unknown
Unknown

Unknown
Unknown

TIC
RETENTION
TIME

33.14
33.1m

3.01

33.62
30.m
34.71
34.31
SW.4
W.47
36.40
".24

PESTNCXE
4.4-E
4.4'-DoE
4.4*-CT
Akn
elan Ma

E hlneft"
flopis"o'

A212SS
0.0-06

(sgtg)

250 J

0.72 J

A2120S
00-0 5

_(egl)

A21275
00-05

_6 kg)

A212Ss

0.04 6

(nkg)___

SMPLE M R
tFPflH (ft) ___

A2IS Anu3SB

0S0-0 5 0 0-065

720 J
390 J

230 J

S00 J

520 J

040 .

0.0-.5
110"ig)

'0

A&ISIS

0.0-0.5

380 J

250 1

4 .9

A21338
0.04.6

(s4W

300 J

0

PAGEg0OF 9

(sgekg)
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ORGANIC SAMPLING RESULTS FOR 1100-EM-I SUS-UNIT 2 NEAR SURFACE SOIt SAMPLES PAGE 7 OF9

1100-EM-1 SUB-UNT 2 SAMPLE NUM ER
DEPT" (fl)

Tic A1i3S4 S3313A s3121m - staA S3140A
PARMETER RETENT1ON o-cs 00-0.5 0"s 08-Cs 0o-4S

TiME (so~g) _(rlig) (pq&g) (sq~g)___ _(AG)

VOLAIXLE ORGAICS
i.l.t-Tefoarcstmwe
,.I-okmw.n.

2-kannw
4-Msoi$-2-pidimww

Tebgof 3 J

890-VIMT.EOPOANCS

X I- JAnwpo
m u m rcs

1~.1 2 1.1k-de n-t~

PbeWhw

ceOdw.2-ness" 5.10 1600 J Ism J

Hoptm e.4-41-mlyehs 5.20 sme J



ORGAMC SAMPLING RESULTS FOR f 10-EM-1 SUO-UNIT 2 NEAR SURFACE SOiL SAMPLES PAGE S OF O

1100-EM-1 SUB-UNIT 2 SAMPLE NUMIER
nEPTH (11)

TIC A2134S S313M S316iA SSBA US140A
PARAMETER RETOw .-. 5 -o. s0-05 00-.5 os-s

TImE (0~hg) (e" (MAO) bfwg) frg)
Hpstune. 4-fl-uws$fhgq- 8.22 Sao J

MspteN. 4-4t-4n-ShA4Shni- 6.23 830 J 040 1
Untknwn 0.70 100 J 2400 J 2100 J

Uninown 0.72 3400 J

I .3-0Ifiuu4-2 usS 2-M 7.60
2-opiune. 2.4-OCmshe - 7.59 Soo J amo J

3-Ilspbns. 2.4-mOyl- 7.o0 1400 J
-Hpbnm s.2.4-CtusUsj4- 7.02 2600 .

Unnmm .74 sos 4
(Alumn, lO. 650 J 550 1 705 J

Toeib, $3.9 t~eeed

abn-ft is.0
23.96

Unlingen25.99

umbklwn 20.91 0u20.02 63. J 0 SnJ 400 J 740 J 790 J
thiteesen20.17

nD -n-mids 20.22

Unielsonion

ltue.m 2.29
th bl-1111 "2.31

UbLdamn 032
Unieleie2 .34

ikU.39en20 11000 J 13NO0 J ItOOO J

Unlnaln .37 tow0 J 170m J
UnAamun 26,8(Albumii 25.54

thblunm 23.57 300 J 380 390 J
Unke., 31.72

(~mes 3,.01
unknown 32.40
Unkm .(nuburn, 33.s2
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ORGANIC SAMPLING REMLTSFOR IM -EM-1 UB-UNIT 2 NEAR SURFACE SIL SAMPLES

1100-EM-I SUD-UNIT 2

PARAMETIER

th0fll

Unknwn

Umbknomn

Unimom"U , -UnA-en

Unflan

ic
TIME

33.14
33.54
33.6)
'23.
33.64
34.71
34.91
35.47
3S.47
36.40
M.24

PEIE
4.X-DD
4.4'-CE

Enda hoam
litpiammr

A2134S
00-0.5

330 J

0.71 4

.o ..

.1 J

SAMPLE NUMBER
DEPTH (ft)
S3I37A I S3ISSA

00-05 0.0-s

(SAgv) (b-og)

100 J 320 J

1 1 :I i A $ i l

PAGE 9F

S3140A
00-0.5

toA@)__

-a

a
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INORGANIC SAMPLING RESULTs FOR 1100-EM-I SUB-UNIT 2 BORElOLE DP-4 PAGE 1 OF I

1100-EA-1 SUB-UNrr 2 SAMPLE NIMBER
BOREHOLE DP-4 DEPTH(ft)

A9428 A04048 A00S A4075 S A040S AM4118 SM4138
PARAMETER 0.8-1.0 1.1-3.3 3.3-6.1 6.9-7.1 7.2-4.6 0.7-107 12.4-14.4 18.50-2

(mg (mg) (mgAg) (egAg) (mg) (mgVg) (meg) 1 ( 0 6 )
INORGANIC
Aluminum 6340 5600 4910 6220 4530 4410 3750 3400
Antimony 5. U N 5.8 U N 5.8 U N 6.2 U N 6.0 U N 6.1 U N 5.9 U N 5.5 U N
Arvenic 1.5 0.05 1.2 1.2 0.97 0.80 0.16 0.78
Barium 76.6 68.5 58.3 74.6 76.3 62.3 56.6 57.8
Berliutn 0.18 U 0.18 U 0.17 U 0.19 U 0.19 U 0.19 U 0.18 U 0.17 U
Cadmium 0.73 U 0.72 U 0.70 U 0.77 U 0.75 U 0.76 U 0.73 U 0.S U
Calcium 4300 4180 3010 5300 560 6260 5430 540
Chromium 9.0 8.5 6.9 10.0 7.2 6.5 4.2 3.8
Cobalt 11.4 11.3 8.2 11.5 11.0 13.2 11.7 11.5
Copper 14.1 13.2 11.6 16.7 18.5 14.8 13.9 13.8
Iron 23300 21200 16800 22500 21000 24300 22200 21700
Lead 243 * 22.7 * 34.6 * 459 * 16.8 * 8.3 * 2.1 * 2.1 S
MagneIum 42W0 4080 3740 4080 4020 3810 3830 3070
Megan. 332 N 304 N 274 N 294 N 276 N 283 N 261 N 268 N
Mercury 0.04 U 0.05 U 0.02 U 0.05 U 0.05 U 0.0 U 0.06 U 0.05 U

eck 9.4 9.7 7.6 7.6 13.0 8.9 7.6 5.9
Potassium 1100 1060 848 1080 688 553 516 492
selenium 0.34 U W 0.32 U W 0.31 U 0.33 U W 036 U 0.37 U 0.35 U 0.30 U W
SIlNvr 0.54 U 0.54 U 0.52 U 0.58 U 0.56 U 0.57 U 0.55 U 0.52 U
Sodium 237 E 258 E 222 E 397 E 347 E 458 E 282 E 271 E
Thallium 0.34 U 0.32 U 0.31 U 0.33 U 0.36 U 0.37 U 0.35 U 0.36 U
VanadIum 62.2 57.9 39.3 66.3 46.1 72.0 50.7 51.4
ZInc 48.7 44.7 41.6 49.7 54.9 46.3 30.4 30.3
Cyanide 0.50 U N 0.51 U N 0.51 U N 0.51 U N 050 U N 0.50 U N 0.50 U N 0.0 U N

Co

0
0

00
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INORGANIC SAMPLING RESULTS FOR I 100-EM-1 SUB-UNIT 2 BOREHOLE OP-5

1100-EM-1 SUB-UNIT 2 SAMPLE NLNMBER
BOREHOLE DP-5 DEPTH (ft)

A0501s A0m04S AMS06 AO510S Ad61s A06148
PARAMETER 0.6.0 4.5-4.0 8.2-0.7 12.3-14.0 16.4-18.0 19.2-20.0

(nigua) (mgg) (mg&g) (mgg) (mg&g) (mgeg)
INORGANICS
Aluminum 5070 6230 4310 350 2700 3500
Antimony 5.8 U N 5.6 U N 5.0 U N 4.4 U N 4.5 U N 4.1 U N
Arenle 1.6 1.8 1.0 0.95 0.65 0.78
Bwrium 61.5 66.7 64.4 57.6 62.2 62.0
Beryllium 0.18 U 0.17 U 0.16 U 0.14 U 0.14 U 0.13 U
CadmIum 0.72 U 0.70 U 0.62 U 0.55 U 0.56 U 0.52 U
Calcium 4000 3850 5100 5740 5490 6200
Chromium 8.1 7.6 5.8 3.8 3.6 3.2
Cobsft 8.4 9.6 10.8 10.3 9.2 12.4
Copper 14.7 11.3 23.6 13.3 13.6 14.7
Iron 16100 1400 20400 19300 18200 23100
Lead 65.9 N 18.1 N 9.0 N 4.6 N 1.8 N 2.0 N
Magneslum 3520 3060 3670 3290 3640 3060
Manganese 257 E 282 E 277 E 226 E 258 E 271 E
Mercury 0.06 U 0.07 U 0.05 U 0.03 U 0.03 U 0.04 U
Nickel 0.8 9.4 8.6 7.3 6.1 6.8
Potassium 770 1110 644 642 292 319
Selenium 0.34 U N 0.32 U N 0.32 U N 0.27 U N 0.24 U N 0.28 U N
SIlvr 0.54 U 0.52 U 0.47 U 0.41 U 0.42 U 0.30 U
Sodium 261 E 170 E 187 E 188 E 158 E 235 E
Thallium 0.34 U 0.32 U 0.32 U 0.27 U 0.24 U 0.28 U W
Vanadium 35.2 42.5 47.3 47.1 30.0 50.1
Zinc 42.0 40.6 42,6 36.1 30.0 41.1
Cyanide 0.51 U N O51 U N 0.52 U N 0.52 U N 0.49 U N 0.40 U N

PAGE 1 OF I
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INORGANIC SAMPLING RESULTS FOR 1100-EM-1 SUB-UNIT 2 BOREHOLE DP-6

1100-Ed-1 SU)B-UNrr 2 SAMPLE NUMBER
BOREHOLE DP-6 DEPTH (ft)

A0002S AMoOS AWS AIO A0812S AMlSS
PARAMETER 0.6-2.0 4.2-.7 6.3-7.0 10.5-11.8 14.0-15.8 18.2-20.0

("gfg) (ngig) (mOW) (mglg) (mgftg) (uglg)
WNORGANICS
Aumlnum 2820 7010 5820 3700 3710 3M
Antimony 52 U N 5.8 U N 4.9 U N 5. U N 5.1 U N 5.3 U N
ArnIc 1.9 1.7 1.7 0.75 0.88 0.66
Berm 41.4 75.1 78.9 64.8 63.4 62.1
Beryliium 0.16 U 0.18 U 0.15 U 0.16 U 0.16 U 0.17 U
CadmIum 0.65 U 0.73 U 0.61 U 0.64 U 0.64 U 0.67 U
CalcIum 2010 4200 4540 * 6270 * 5990 * 6450
Chromiwm 3.7 9.0 10.3 5.9 5.4 5.6
Cobaft 5.6 12.1 12.0 11.9 12.1 12.3
Copper 6.4 13.6 21.9 20.1 17.5 16.0
lron 10400 23400 22600 22000 22700 22500
L1d 5.2 N 4.5 N 3.7 * 2.3 * 2.8 * 2.3
Magnalum 2150 4620 4600 3910 4080 4080
Manganm 176 E 307 E 36 256 278 270
Mercury 0.06 U 0.07 U 0.07 U N 0.08 U N 0.00 U N 0.09 U N
Nickel 6.3 13.8 9.8 8.3 8.4 8.7
PVamlit m a11 1200 049 544 526 8
Swhnum 0.36 U N 0.36 U N 0.32 U 0.30 U 0.32 U 0.32 U
811w; 0.40 U 0.55 U 0.46 U 0.48 U 0.48 U 0.50 U
Sodium 55.4 E 194 E 200 222 248 230
Thallium 0.36 U 0.36 U 0.32 U 0.30 U W 0.32 U 0.32 U
Vanadium 26.9 60.7 58.3 51.8 54.6 51.8
Zinc 24.3 45.9 45.3 E 39.2 E 39.9 E 40.7 E
Cyanide 0.50 U N 0.52 U N 0.52 U N 0.50 U N 0.53 U N &51 U N

PAGE I OF I
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11101D-EM-11 SUB-UNfT 2 SAMPLE NUIMBER
BOREHOLE DP-9 DEPTH (ft)

AIMS1 A1103S A11058 Al1106S A1II1S AMISS A111IIII A11218
PARAMETER 1.0-2.0 .-. 87."...0 9.2-11.5 11.7-13.4 20.3-21.8 22."-4.5 ?-?

(Mpeg mig m~)(gg) (am"~) (Me"i) (gig me
INORGANICS
Akuminum 7580 E 7470 E 5400 E 5641) E 6320 E 4460 E 4340 E sm0 E
Antimoy 1.8 U N 2.1 U N 2.1 U N 1.8 U N 1.7 U N 2.1 U N 2A1 U N 1.9 U N
Arslnc 1.7 1.8 1.0 0.98 1.2 0.9 0.9 w 0.9
oaim 88.3 E 84.4 E 67.4 E 79.5 E 96.6 E 74.11 62.0 61.3
Beryllium 0.17 U 0.A9 U 0.19 U 0.16 u 0.15 U 0.19 U 0.12 U 0.17 U
Cadmium 0.33 U 0.30 u 0.37 U 0.33 U 0.30 U 0.37 U 0.37 U 0.34 U
Cmitium 6370 E 4010 E a42 E 8540 E 7730 E em3 em3 13000
Chrim 10.8 * 9.2 * 5.6 5.3 Ill 6. .5 5.3 6.6
Cobeft 13.9 E 12.3 E 15.3 E 13.6 E 13.7 E 12.5 13.3 11.3
Copper 24.4 E 16.0 E 17.2 E 16.6 E 16.3 E to.5 14.9 13.5
kvan 25p00 22700 27100 2460M 25400 23DOO 24100 20000
Load 94.6 * 14.4 - 4.4 - 2.4 S. 3.1 S. 2.9 N 1.4 N 1.3 N
Moonwalum 443W 4130 42IM 465C) 49M0 4160 4070 4040
Munownese 367 345 316 291 342 312 2m 273
Momcry 0.10 U N 0.09 U N 0.09 U N 0.07 U N 0.09 U N 0.08 IL 0.08 U 0.08 U
Nickel 12.7 10.3 9.1 9.4 10.7 7.3 7.0 0.5
Pmlasdium 1240 1200 674 749 gas 86 an6 903
Selenim 0.35 U N 0.38 U N 0.32 U N O 34 U N 0.30 U N 0.38 U 0.32 U 0.37 U
sowve 0.33 U 0.39 U 0.37 U 0.33 U 0.30 U 0.37 U 0.37 U 0.34 U
Sodkum 374 E 2m E 373 E 343 E 443 E 3117 E 381 E 306 E
Thallium 0.36 U 0.39 u 0.32 U 0.34 U 0.30 U 0.30 u 0.32 U 0.37 U
Vanadium 73.4 60.3 $0.2 64.8 09.2 84.0 * 811.0 * 55.7 *
zinc 58A6 46.6 51.4 47.5 48.5 42.4 44.11 30.2
Cyormde 0.10 U 0.10 u 0.10 U 0.10 u 0.10 U 0.51 u 0.51 U 0.51 U I

WNORGANICBSMPLING RESULTS FOR 1100-EM-1 SUB-UNIT 213OREHOLE DP-0 PAGE I OF 2

C1)
0

00

as



INORGANIC SAMPLING RESULTS FOR I 10-EM-1 SUB-UNIT 2 BOREHOLE OP--l

11o-EM-1 SuB-UNIT 2 SAMPLE NUMBER
BOREHOLE DP-9 DEPTH (R)

AI12nS A11258 A112SS

PAPAMETER 33.9-M.3 3s.-M.1 38.1-M.9
(mM) (ma") (mtkg)

INORmANICS
AMumnum 4660 E 3780 E 5380 E
Anflony 3.0 N 1.7 U N 1.9 U N
Arsnic 0.9 0.7 1.0
Barkm 67.4 40.4 88.0

asyqlum 0.17 U 0.15 U 0.17 U
Cadmlqm 0.33 U 0.3 U 0.34 U
Cainm 6870 520 7000
Chrmukm 7.0 6.7 9.6
Cobalt 14.4 9.6 10.8

Coppjr 16.0 11.1 13.7
Irn 2000 17300 1900

Lead 1.6 N 1.4 N+ 1.3 N
Mognweim 4010 2900 4010

Mwngvn.s. 326 219 284
Msocury 0.10 U 0.07 U 0.07 U
Nick 5.6 5.8 11.0
Palsalum 579 400 624
Ssnssm 0.33 U 0.31 U 0.34 U
SMvr 0.33 U 0.3 U 0.34 U
Sodkun 447 E 306 E 390 E
mhulkm 0.33 U 0.31 U 0.34 U
Vanadium 73.7 * 50.3 * 54.6
Zinc 47.7 32.4 37.6

CyanIde 0.51 U 0.52 U 0.62 U

-4
Ca,

I-'

PAGE 2 OF 2
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OPOANIC SAMPLING IESULTS O I 100-EM-1 SUB-UNIT 2 BOREHOtE OP-4

1100-EM-I SUi-UNIT 2
tP-4

PARAMIETE
TIC

TNE
SEIM-VOLATILE ORGANIC TiCs

vello K

Waillow"n
UAdsn aIs

Ulfto mn
ma-

U11410101em
mLA-

U11S01
a -upo
Ua-111111
a-b

anm

thdnoss

Umllwm

tkll e s

Unmlvm
Ua- .

Ua-em

l-e.emsolIw U
1-mewfosls E

5.02
5.07
6.06

srs
B.,7
6.50
6.117
S."
5.42

0.17
110.40-a

211.11
S7.07

27.14

"7.311

"0.44

311.47

23.LU
S4.22
34.37
34.48

3

-- g

SAMPLE NUMBER

0028

0.-I.0
{f&g}

low J

31000 J

I00 J

2100 J

0*3

1800 J

2000 4

170 J

2200 J

A04048

I-3a
{i0As

26000 J

110 1

170 J

2=l0 J

3.3-6.1

26000 J

220 J

2900 J

DEPT (n1)

50-i1 S
5.e-7.1l
{pg~g})

470 J

400 4
"000 J
es J

110
l00
320

J
J
J

370 J

2700 J

390
2m

640
250
am
340
420
820
700

A04M
72-4.6
{'040

3.7-10.7

(4,101111

26000 J 1 24060 J

200 J

m2 J

3300 J

A 7

PAGE 1F 2

9-

A04118

12.5-14.4

401111110}1

27000 J

lie 4

170 J

2600 J

A6413
1.-20.0
{gmd

26000 J

120 J

Inc J

o
0

Is0 J

2400.J



ORGANIC SAMPLRG ESULTS MR 11O-EM-1 SU-UNIT 2 BOREHOLE DP-4 PAGE 2 OF 2

1100-EM-1 SUB-UNII2 SAMPLE NUMBER
OP-4 DEPTH (l)

TIC MAn A04039 A94048 MHO48S 504078 AGO54 A04066 Ai 113 A04138
PARAMETER nEmtE omN .5-1. 0.6-ue I " 33 3 3 I 6 .- 7.A 714.0 0.7-10.7 12.3-14.4 18.6-20.0

TIME &gg) (pufg) OO&g) (0g9^) ((&g)_ rgAg} fsgo (Ioh (sdOl)

PEST)CIES
4.41-ODE 24 J 42 19 J 11 1 39 3.7 J
4.4*-COT 32 J 57 27 J 23 J 32 6.4 J

hios-ff-Im 18D 4 300 J lot J 47 J 46 1 33 J
DoM 1.3 J

End asA ftf_ 1 22 J 4.3 J I

C



ORGANIC 8AMPLING 3IEULTS PaM 1100-EM-t SUR-UNIT 2 BOREHOLE DP-S PAGE 1 Or 4

1100-EM-1 SUB-UMT 2 SAMPLE NUMBER
BOREHOLE DP-5 DEPTH (1)

TIC AosolS A05029 A02SAE AM504S A506S A85108 ASIOE A05138 A05148
PAAMETER RETENTI N 0.5-2.0 05-t40 05-20 46-40 6.2-.7 123-140 12.3-14.0 164-19.0 182-20.0

TomE (I0) (sAl) (pret) (ret) (PgAC) (red t"l (so (le

VOLATIE OFGANICS
2-010110w 7 J

Acefon 7J 3
lmprlmeebbdile 2 J

Terachlosmaie 3 J

SEM-VOLATILE ORGANICM
2- vouolenen a J

PpInw 200 J

S9W-VOLAtE ORGANIC ICS 0
Unblem .45 24000 1

U-,mm" .. 0 40000 J 30000 J 2000 J m@ J flbOO J

U2illm 6.52 2o J70
Unmb 6.53 27000 J

thCDneum 1.55 28000 J

I.I'-Wpmrlegk,2,4- MW"i 21.32 390 J 0
Uxw eu n.25 IS J
UhS, 232- 1 J 700 J

Uno 23.04 a0 J9

24.10 180 1
Unnes24.14 1Im J

24.62 m J

26.2 J

thtnim25." 270J
25.84 3110 J

UMulen2.31 130 J

U-sse 20.02 sw
Umbnms 114.0 5
Uhlleam *7.04 Ito J

U5111*117-." 10 J 140 J

Uwb ss 27.07 100 J IGO J
Uvalf 27.11 2 s

Unwnol 27.1 250 J 730 J
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ORGANIC SAMPLING REULTS FOR 1100-E0-1 SUB-UNIT 2 0O0EHOLE oP-5

I 1W-EM- SUB-UNIT 2
BOREHOLE DP-5

Unhomo
Utsn .
UWIIesN
Ulmbp se
Ul""m
Ull"Vlm
Unhmbm
UANiNsM
thnk"sM
Unillmss
Unbovum
Uhilliomt
Unk"aMull
Unk"W"m
thxk sen
umbIlull
tunom
uhldoam
UMVA en
Uldngsmn
UlAhImm
UnllImsue
@mulo
UJMIMMIln

umblevill
Unsism"
Uhmn
Unholim
tunll"Wi
Unknow"n
Uwft an
Uniolem

TIC
RETENTION

TME
32.29
32.74

33.59
33.01

33.0

34.01

MCI

3444

34.70
34.77
414.011

35.=

SII

5.21

30.3t

3as

3.m
JIM

39.91!STAY

31.11
S-M

SAMPLE NUMBER

MIS
0.5-20

230 J

220 J

330 J

320 J

170 J

210 J1

260 J8

260 J

A0502s

0.5-20

(M@kg)

770 J

320 J

1100 J

540 J

210 J

4a 1

on J

ate J8

40 J

A05W2SIE
05.-2,0Msfl)

200 J

220 J

040 J

210 J

210 J

270 J

370 J

320 J

A05048
45-4.0

140 J8

240 J

140 J

PAGE 3 OF 4

A148

12.2-M.0

(,so We
10.4-18.0

(to"g}

Is0 J

Li

ADSHIe

42,3-14.0

(sgg}

DEPTH (t

S2-0.7

1100 J

700 JI

550 J

420 J

30 J

490 J

0
0

ADSHMIE
12.3-14.0
(s

us0

a0 J8

em0 J
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ORGA"gC SAMPUNG RESULTS FOR I 100-EM-1 SU-UNIT 2 BOREHOtE DP-0 PAGE I OF I

1100-EM-1 SUJ-UNT 2 SAMPLE NUMBER
BOREHOLE DP-6 DEPTh ( AI) AMISS

TIC A06023 MACBR AROSNS AleSs MOIS Ssees es
PARAMETER RETENTION 0.5-20 42-6.7 63-70 105-118 140-15.9 14.0-15.8 13.2-20.0

MAE (9&g} (A9^g) (0eqg) (49&9) ("ag) (s" too"
VOLATILE ORGANICS
2-sullown a J
Telf0~ volhowI iJ

SEm-VOLATmE ORGAUNCS
vt.. 37 J

SE-VOLATMEORE MC T
Acaet fmld. I- esis. 6.07 3m J

Unmmn 6.07 2300 J
Ae.e..d. Ia-...s . 5.. 22o
Unp~e. se teoo J

UiS. 320 J Br01 10
unkWhm 6.2 : s00 i

Unies .a2 moo j *0
16.64 Jo J
17.2 370 J

UW en 17.0 240 J
Ibmsisene 1ee 340 J

Hsdedseene 21.00 470 J
th , l2.to 1300 1

thUng.. 2242 410 J
Unnh e 22.67 85o J

U sA... low 250 J
UWmn n 23.77 470 J
Eloam 2.07 470 J
Untnet 2.31 440 J

Unin, 27.09 I2n J 200 J
U%*incm 27.27 iS J 20 J
Un 27.A4 4*0 J

Un... 29.02 270 J
Undmgn 241 2700 J

Unin, 2.42 2900 4
Unkn 3444 120 1
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ORGAIC SAMPUNG RESULTS FOR 110-EM- SUS-UNIT 2 BOEOLE DP-9

11W-EM-1 SUB-UT 2
BOREHOLE DP-9

PARAMETER
Tic

wEoTM
TOE
32.41
33.01
34.56

thmn-

Un im

WES
4.4'-pT

a sssAbeo-INS

AllOtS
."..

(VOW
1700 J

1200 J
480 J

5 4
2 J

At-OSsW
10-2.0

tg- _ _

At 103S

1400 J

At1OSS0

7.500

-t&o

SAMPLE PAU~tR
DEPTH (R)
At 10S

92-fl.5

040 J3

is j

AIM1S1
11.7-13.4

two"

£3 J

3 ! j !J10

PAGE IOF 4

A1M1S

IS5-13.0
-Sod

AllISS
20.3-21.

DOW

AMtOS

20.3-21.8
-sAg



OAGANIC SAMPLING RESULTS FORI 1100-EM-I St-UNIT 2 ROREHOLE DP-0 PAGE 3 OF 4

1100-EM-1 S1-UNIT 2 SAMPLE NUMBER
BOREHOLE DP-9 DEPTH (R)

TIC A1118 A11219 A1I23S AIl2SS AlieS
PARAMETER NEfENTION 224-245 29.3-. 3343 380-3M.1 3S1-MI

TwE (Pg}h bt)__ _oom*) sg) (pow}
VOLATILE ORGANICS
H.. e

-ow

VOLA~i-L ALOIUC N 00

SEWATO.E(EANICACTM

NUm 4.15

aEai-vosAE amoGuucs 0
Mt(-flgg,.qq ssmise2000

-'4 9E-OS.ATE ONSAFIC T 4.4

4.7? 110000 J 00
4.78 94000 J
4.0 100000 J 0000 J

O4.t 120000 J

Nqfl.. EtAS bo- 4.83 60 J
Uxbwwm 4.63 550 J 400 J

Umkoj"M 4A 480 J

thPNNu 6.9M
tbm6. 4m J

uod6.7 390 J
Isff' 8m

tkbm? 28.17
Ibhenm Ur.
Uldn "is J
t2-..Melu*"Ih 3. M. 1500 4

30 520 J

soimmon 510 J

UFAWWM 31.12 1400 J

umbtam 31.0 7200 J

thSmmm 321



9 1 i I

ORGANIC SAMPLING RESULTS IOf I100-EM-1 SUB-UNIT 2 BOAEHOIE DP-0

1100-EM-I 
SiU-UNIT2BOREHOLE OP-9

PARAMETER
TIC

RETENTION
TIME
324,
3301
34.50

PESfMlES
4.4--4UT

mof

Ared.- m

AliIes

229--245

(0g9)

20.3M5

(0g&01 -

ii K 3 :

PAGE 4 OF 4

SAMPLE NIMHER
fEPT (ft)

A123S Al 1258

318-35,3 364s-36 I
(pgsgs (flAg

AtIM26

n.1-age

(Ngg)

0
0
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U4OR"ANIC SAMPLING RESULTS FOR 1100-EM-I SUBUNIT 3 NEAR SURFACE SOIL SAMPLES

1100-EM-t SUR-UNIT 3

PARAMETER

INORGANICS

dalumimna

cakie

Casa'

ima
CWW

1041141e
Lodm.,
"Mqpod

1embAhm
allow
SaewMe

823S6A
0.0A4

"11011

6.0 U N
3.4

0.44
0.71 U

Its.
14.1
ft2.

17.?

I110
64

@.a U

40.0 E

0.3UL

kilOs I
* 0-OS5

-eS_

530
So U
I.?

70.2
0.30
0.03 U

6370
4s

"l.4
17.4
rm

S0
a4311
3?

0.0r U
7.S

7M4
o.I0 U
0.47 U
"T

0.33 U
45.4
S3.1
se U

N

NW

N
E

0ilos
00-0

SN

t.5
54r u Nst.s

0.25
as? U
4310

6.3
as 1

130

is
0.07 U
10.0

0.96 U few
11.11 U
173

0.n3 U
me N
43.4 E
0.60 U

SAMPLE NOMER
OIF'TN (91)
A3oioS
00--6

Ar1o4S
00-Os

(nemoe o!J0.rSe

4430
so U N
13

77.3
0.24
070 U

smno

as
'47

Ila

4040
211f

0.0 U
10 2
Ioe

.17 U NW
0.62 U
'm

034 U
201 N
0.0 E

0.52 U

5070
so u N

.s
ado
0W30
0e U
s o

6.0
O'D

'4,3
la

45
e00
335

0.00 U
11.4

152
0.96 U NW

0.47 U
148

0.31 U
21.3 N
44.0 E
0.60 U

MU1SS
0,04.6-Ses

As1678
0.-04.
$H401

.9..
-a

Asses
00-t.o

-nflist

4m
6.4 UN
1.1

se

6.014.0
Ism

1.5
asm

NO

0.10 U N
0.21 U
144

0.U U
22.? N
W.A E
eosi u

8070
5.4 U
1.e

7114
0.S3
0ff U

6010
0.6

10.0
10.1

low.
4.0

ON
3SZ

ae. U
a.3

1,W
0.14 U
0.60 U
170

0.M Uf
2t.3
so.9

.01, U

N

N

N
E

e
0

00

o-
.3 U

1.7

0.S3
G." U

1te r

sm6.2

060 U
10.4

0.14 U
0.40 U
ISO

fS= U
4.0

use
OW5 U

N

NW

N
E
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INORGANIC SAMPLING RESULTS FOR 1 I00-EM-I SUUhIT 3 NEAR SURFACE SOIL SAMPLES PAGE 2OF 2

1 100-EM-1 SUB-UmI4 3 SAMPLE NUMOER
DEPTH t (It)

A3111 A tlIs A3112S
PARAMETER .e-e.s 0"s o-05

IWOMAPIGS
akW. m a5 7270 sme

ftt 52 UN 54 U N Sl U N
elsd 1.7 22 is

746 1010 70
.to 0.4f 02

A M.45 U een U 004 U
Ceoelh 3m 4730 2030

Civaoldo .0 7.7 70
CA60 7.3 10.7 ad

Coppor ot t.3 6.0
kus Ils ISM1 1o310
Lad B.4 7.1 s0
marmalade Some 00410 372"

Mana398 M 377 319
goem 0.7 .10 U 0.0 U~

Mh 0.4 12.0 9't 0
Pliadm1310 liso 1370

I0.10 U NW 0.16 U NW 0.7 U NW
afer S.49 U 9.51 U 0.40 U

Sa1m "1 135 106
Tna mmsM &2 U 02 U W 0.40
VImaS ". N 2.a N 340 N

mmw 34.7 E 30.0 E 38 E
CyinCf em n 0.1 U 0.0 U
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ORGANIC SAMPLING RESULTS FOR 1100-EM-1 SUBUNIT 3 NEAR SUFACE SOIL SAMPLES

1100-EM-1 53-UNIT 3

TIC
9*-1ro"m
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2-6104 .
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720 J
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2 J

120 J
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230 J

Ieo J
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250 J
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sDo .

70 J
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00-46too-fil
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INORGANIC SAMPLING RESULTS FOR 1100-EM-I SUBUNIT 3 BOREHOLE OP-1

1100-EM-1 SIB-UNI 3
"OREHOLE OP-1

PANWAVER
wmaMna
AhlWOGAm
Aknbmn

C-.

LOW

Mws

aslo

$041111011

Th~

C-~

MMS

A U

.4.4
0.17 U
*.S U

-0
t.?

12.6
10.7

4.7
430

934 U
0.7
N

Sal1 U

0.53 U
a.?
47.2
0.4 U N

A0503S

4050
54U N

0.81
053
0.17 U
0.07 U
500

5.3
13.7
1.7

SS-
2.4

4430
303

9.00 U
0.2
m

0.33 U N
0.50 U
aM

0.33 U
W.4
40.3
0.69 U N

SAMPLE NUMnER
oIETf (")

3480
59 U N

0,70 W
67.9
017 U
w.m U
7230

3.0
to.
1.7

2.2
2.1

3770
245

0.10 U
7.0

49
0.36 U N
0.51 U
27
034 U
3-s
37.e
0.51 U N

A0007S

intSe)

4470
5.5UN

i s w
ee

0.17 U
0.00 U
7230

.3
2.4

31.7
240"

3.1
9U3

340
0.10 U

.0
72i

o.S U N
0.52 U

2It
0.35 U
6'B
40.A
0.0 U N
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MDOS

l41-160A00oh-9

320
55 U N
12 w

54.5
0.17 U
0.6 U
6720

30
0..

14.4
im

2.5
3S0

2.

0.10 U
5.4

441
0.33 U N
0.42 U
202

0.33 U
27.4
34.1
0o U 94

A09129

4520
S.4 U N

64.1
0.17 U
on U
MID
6.2

'e.g
14.4

2.9

300
0.0S U

7.7
Wl
0.34 U N
&I.I U
2*0
B34 U
40.4
40.2
047 U N

0



INONOANIC SAMPING RESULTS FOR 11e-EM-I SUeUNIT 3 BOREHOLE DP-2

1100-ES- I US-UNt1 3
HOW4EOLE OP-2 I

PAPAMETER

NORGANIMS

CMdm

0b.mn

ce"Id

canpr
C.
1011LW

-alo

Madnen.

vanhiiwa
lM-y

ia
C-_saem

Assm
4.94
tSoosl

4146
54U N
1.0

ol
0.17 U
em u
6130

3.?

12.1

3..
4m-

0.0 U

oil' NW

.St U W

46.4
47.
0e N

1.5-10.2AIIM)

6,3 U

0.17 U

sm
4.6

2.2
Ael
"SI

S.,. U
6.6
67
0.5 U
0.50 U

a
*5 U
47.0
4.1
0.49 U

SAMI'mI NUMnrn
DEPflI (i)

120-Id 3
4-iV0i__-_~

rSiO
so U
12

61.30
.IT U

oa jU
sa

3.A
10.
ItI

tno
234
a"D
270

OS U
6.7

on
or U
9.2 U
too
e u
5,2
S..
0.51 U

N'

N

N

AeMs
leo-0oT

(.ui 0 )

31010
53 U

Ofs
0240
0.I6 U
06S6 U

am
6.4

11A
I@*

fl22
20

ma
2o
0.10 U

6.4
nS
0.34 U
0.40 U
21O

0.34 U
4.e
42.3
0ow u

FAMelts
Ire-7n

(.nae,_)

31M
53 U
1I.

5521
0.11 U
O6s U

fl-w
.7

Il-a
142

22
to

4389
263
0,08 U

0.3
718
.S U

0.66 U
227

0.35 U
SI.7
43.5
0.50 U

of

N

N

0
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INORGANIC SAMPLinG RESULTS FOR 1100-EM-I SUBUNIT 3 BOREHOtE DP-3 PAEIO

1100-EM-1 SUB-UNIT I3
FOflEHOLE DP-3 I

PARAMETER

WOFGANMCS

akmn
antey

Cm-

b-
LOW

afte

vasm

Thomim

C-e
Lad
Magbw ms
MapedLes*

A*76s
I.-,..

7400
63 U
1.?

04.2
e.t U

4m6
0.t

two

few
52

4790

0.66 U
t.

im-
.j U

In
0.3 U

47.6
0.6U 

N

E
If

AOM4S
4A-50

(ngao)

4510
.0 U

0.04
l7.1

0.10 U
07s U

7450
5.3

12.?
17.0

RM
2.t

37.
2m4

o.m0 U
7.7

m
0.30 U
0.90 U
244

0.30 U
57.0
43.6
0.60 U

N

N

w

N

SAMPI r NUMnrR
D-Thi (fl)

AOfOS I MW6s
82-101

(incaG0

3710
50 U
1410
56.0
0.10 U
0,74 U
Woo0

6.7
12.3
44 3

r.-
25

3766
m

0.00 U
0.3
794

0.8 U
0.96 U
234
0s, U
s.

4%A
0.4a U

N

N

E
N

's-lao

570 U N
0.42

0.10 U
0.72 U

moM

eso

12A
1390

40%0
201
0.0o U N

7.2
$72
0as U
054 U
341

0.36 U
66.1
40.7 E

51 U N

A071 IS
is2-tee
(tmng)

am
s9 U
0.76
Ole
0.10 U
074 U

6140
6.

15.1
13.7

27000
23

4200
313

0.00 U
0.S
705

0.36 U
0.56 U
320

0.3 U
so

50.5
0.50 U

N

N

EF
N

A07138

6.40 U N
0.70
mle

.17 U
0.07 U

8.2
13.

4-728.

rill0.66 U N
0.6

70.5
g.m U
24t

0.0

0.0 U Ef

0
0
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INORGANiC SAMPLING RESULTS FOR I 00-EM-I SUBUNIT 3 BOREHOLE DP..-

1400-EM-I SU-UNIT 3
NOREIJOLE DP-S

PARMETI

Auinu 
monoomcs

wM
Boriluft

0dmk

be
LW
e-m

Now="

vNal

Posubm?

soullse
11111116
c-iF I
azww
CPWn~b

SAMPLE NUMnrn

A1201
t.-2.
o"-

sm E*
I.0 UN
1.0

03.0 N
0.10 U
0.2 U

7.6
Is

4402

ems

file
0em8u sow

as0 r
eme U

AtM93S
44-43

eM
1.7 U

W77
70.0
0.15 U
0.30 U
73

162
We

2.2
45.
339

0.40 U
0.S
S'sAM

*.= U0.30 U

*.as U
OS2 U
06.1
62.0
0.59 U

E-.
N

N

NW

lw
F

IN

-ioss

o0 
60.4 N
0.10 U
0.32 U

8350
130
141
toosees

2.5

352
0AM U
11.3
742
en U NW
0.32 U
043 E
0.33 U

-1.4
544 E
0.50 U

Al 2005

7400 E
l.e U N

760. N
017 U
02 sU

0.4
171

2.3

377
00 U
7.2

7M6

0.31 U NW
0.36 U
BWs E

0.31 U

910.2 E
0 52 U

WEPTH (if)

F Ames

03"e E-
1,9 U N

WIT7 U
0 35 U

1e 3

21

6300 F
3U4

0.97 U

47
0.39 Uo Nei
925 U
005 E

0.0 U IN

52.1 E-
.52 U

A12138
1@1-s8-3

2.0 U N

72.6 N
0.10 U
0.31 U
0290-

0.2
tamS

2.4

0.00 U
7.7

071

0.32 U W
94.U

0.51 U

A12168
Als-
*S-fl.,

7010 EC,

2. U N
0.71
77.3 N
0.17 U
0.33 U

0.7
17.0

2.9

S.fl U
esi * NS.

a9 I0.3s U

0.54 Usee -
0.31 E-

..5 U

At ISS
23.2-0.4

-Sogp

am
I..
n m

0.17
0.34

AM
7,1

17.0

40.2

I,..1.0

6.1
0.,.7

0.3
em

s.5

U

U
U

N

N

U

U NW

U

U

-

U

A12218

n.e-as.e
3 0p's

22A

71.30.fl

'.32

4.7

to

2.7

4m
.s0.06

a.
a
'.35

0.3
e
.35

".A
62.
0.94

E.

N

U
U

U8

NW

E
w
-.

-v

PAOF # OF I
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ORGANIC SAMPLING RESULTS FR I IC0- SUBUNIT 3 BOREHOLE DP-l

1100-EM-1 9U-UNI1 3
UOMIHOLE UP-1

PARAMETEl

VOLATILE ORGOAICS
As o c m

319111-VOLATE OFKM ICs

- 44e~~smm g-

-as~s 4im *
Ullow 24p
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e-llnemen~-mss s-
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3-44q ft todi s -
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.-8
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.0S.40
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Se

S.6-

5.91'
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0.87al* B?

0.8
.m
e?
7.22
7.24

7.27

70
7"
S'Ss

I .S-4.S

sen} j

SIW J

1."0

m a

s J

S 1

2 J

240 J

00 J

ioe

w2e J

Imo .

0M
a1-io.2

500

3300 J

gao J4

SAMPLE NUMBER
Df-PTU (ft)
r A6r1 TI -e

99-122. M146"
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30M J

as J

a0 1
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14cc .8
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OSG J
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4,0 J8
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ORGANIC SAMPLING RESULTS FOR 1100-EM-I SUBUNIT 3 BOREHOLE DP4 PAGE 3OF 4

1100-EM-I SUS-tJIT 3 SAMPLE NUMWFR
BORHOLE DP-S DWPW_ (II)

TIC A12ISS A1721S
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?t 3 4-10011.1.- 6.

Ulft. 7.47

rem tern J

7.4, Io
tmgnas0- 7o ao J

ens...e 3

cy----.+ SMw-

S-Ib wn* t-4-.neSV-- ____.__ _____



j Oft

r oes

r oosc

opt-. ac'""lw S Sa-& L

(i) 11430
U3U Mf 3ldnVS

- I 1
-a Ina a

wees -s

pposixo~lume"smm

pamwopwsneme-ro

-s neeme-MMAWm
-WAf
"no

We-
ius
wamu

o-ama

S'
Wiag
icg

at"

Lm
se flu

SC

sw
NOLLWO
361asiiss uMaL:sUVd

S-JO 31HxiOO
c lIm-aS I-r-00 &

S-do 31lH3MO A.INfSnS 4-N3-1& W*OJ SflfljnSU ONIWNVG ONVOSO

00

a'

P O I, 3lOd

Li



DOE/RL-90-18

SUBAPPENDIX 1-5
1100-4 OPERABLE SUBUNIT SOIL CHEMICAL ANALYTICAL RESULTS

C I



DOE/RL-90-18

This page left intentionally blank

C



9 70

INORGANIC SAMPLING ESULTS FOR 110-EM-1 SUB-UNIT 4 BOREHO.E ATS-1 SAMPLES PAGE 1 OF I

tI1S-EM-1 SUJ-UN T4 SAMPLE NUMBER
BW HOLE ATS- 1 DEPT"(I)

WGf AH1301S AHISS AM4IS

A13018 A132S A1303S A13048 A1MG6 A1307S A012
PARMETER 12-2.7 4.1-.6 41-"@ 61-7.4 8.4-0.7 10.0-11.A 16.8-16.

*noffilll "agl (mWI" "Itg)f __ (mgftge *.e%3

AImVmm 7,20 MR "A n 10 4000 MR MR
Adom1 1.0 wU NR MR 20 UJ I. UJ NR NA

hone 2.0 NR MR 21 2.3 NR NR
I 00.0 N NA 74.1 55.0 MR NA

Neft 0.26 MR NR 0.27 0.12 U NR MA
Cadm. 0.35 U R NR 036 UJ 0.35 UJ MR MA
Cdebm 9710 NR NR 6370 4010 MR NR

Chweusm 11.3 J NR NR 6.6 5.6 J MR NR
Cobaft 11.4 "R NR 12.1 11.3 MR "A
Ceppur 14.4 J MR NR 12.6 j 10.2 . NM R

be.w MR tR 22300 16I00 MR -R
L.. 5.0 MR MR 4.6 4.4 M M

Maunam 4a0 "A MR 430 365 MR MR
Morngmog. 33 J NR MR 326 J 240 J MR NR

Mtsy 0.10 U NR NA 8.09 U 0.10 U NR R
MetS 9.6 NA MR W7 7.2 NA -I

Polslalm trio i MR NR 1030 j 2s i NA MR
dluam 0.35 u NR MR 0.35 U 0.35 UJ NR NR

aUer 0.35 U NR NR 0.36 U 0.35 U MR NR
sdm 413 J MR MR 252 J 12 J "R NR

Th.MUM 6.36 U MR MR 0.35 U .35 U MR MA
VMdnemm 01.O J NR MR 61.0 1 30.7 J MR NR

2Im 46.6 1 MR NR 41.1 J 31.4 J MR NR
Cywdie 0.61 U NR NR 0.52 UJ 0.51 UJ NR NR

a
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1100-EMA-1 SAMPLE ID
MONITORING WELL MW-3

A24M~ A24048 A2405S A2407S A24MeS A2411S A24148 A24148 A24179 A241S
PARAMETE ow ow ppi@ l (p) (I'mi ow"@ 6111" b} 6w"$ ow"

Akumknu 4050 J sm20 J a2m0 sooi~ -4-:00 J ss~e J 4i-~~- 4o 47 4
Apdw"m -3.9 Wa &S UJ 3.1 ui 4.0 ui &I1 UJ 2.6 uj 3.t UJ 3.3 UJ 3.0 UJ 3.2 Ua

2.3 O.n es 1.2 1.2 J 0.76 J 2.2 J 2.0 J 2.2 J 6.8 J
EI 03.9 J 64.2 J 40.3 J 64.6 J see J 796 J W57 W-.7 72.0 0.3

0.49a. 1 0 .75 J 0.47 J 0,64 1 o ss 1 09 1s 0,5 0 .21 0.79 0.61
0eadm .47 J 0.34 UJ 0.30 uJ 0.38 UJ 0 30 ui 0 34 UJ or 2eU 0.22 u 0.20 U 0.42 U

Calm4m2 J ow0 J 3WC8 J 10800 J 50m J s7m J 5m3 Woo sm3 72m
Chp§iMb 7.4 J 7.6 J 6.0 J 7.2 J 5.5 J 0.3 J 4.9 J 13.2 J 5.5 J 0.4 J

Cuba 0.1 J 13.0 J 8.2 J 11.5 J 10.6 J 16.5 J 10.6 13.5 11.4 14.2
DIappr 14.0 J 10.0 J 11.1 J 19.0 J 10.2 J 16.0 J 17.7 J 15.1 J 19.8 J 16.0 J
bm" 1lh 210111 14M8 IBM0 zom0280 1400 23M8 2"ift ODIN

tAdd 4.4 1.9 2A6 25 2.3 2.0 4.9 J &. J &.4 J 4.7 J
mopwdm450 J 3010 J 2m7 J 3490 J 36n0 J 3INNI J 342n 3310 4w 4440

wmEmoms 2"0 J 270 J s 1J 279 J 237 J 3111 J 231 J 2ma J 254 J sle J
Mmemy 0.11 v WIND u 0.0s u 0.07 u 0.07 U 0.08 u 0."?r U 1141 U 0.09 U 0.00 U

Nil 12.2 1 8.0 J 7.5 J 7.4 J 10.7 J 4.4 1 5.7 9.4 0.6 7.5
PW~md m 70 4nB 775 SON m6 824 w0 on2 719

sdudm 0.31 U 0.31 U 0.2" u 0.32 U 9.39 u 0.3 U 0.18 U 0.17 J O.A7 U 0.16 U
oppor1.7 1.0 1.2 1.0 1.7 2.0 1.6 U L.f U 2.0 U 2.4 U

ft w Jy i 0 Je i g = U o i2 J n 81J 7" J 3115 J don J 312 J we0 J
Tbammi.3l Jm 0.10 U 0.15 U 0.46 GAIN u 0.26 J 0.15 J 0.17 U 9.s7 U 0.15 U

vanolm 40.8 J 92.1 J 43.3 J 63.4 J 44.1 J 92.4 J 47.1 70.2 40.0 U.7
aw U8.2 J 37.4 J 23.8 J 32.7 J 311A J 03.0 J 20.9 J U.9 J 21.2 J 40.9 J

lsn I iiow Ul 0. U, 0.40 U, 0.5 Ul 09 U1 u .40 U 0.9 Ul 0.80 Ul 0.4 U eat U

NORGAWC ANALYTICAL FWSULTS"O 1100-EM-1 MONITOAINQ WELL MW-3 SOILS PAGE I OF I
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INORGANIC SAMPLING RESULTS FOR 1100-EM-1 SUB-UNIT 6 NEAR SURFACE SOIL SAMPLES PAGE I OF 2

1100-EA-1 SUB-UNrT 6 SAMPLE NUMBER
DEPTH (ft)

OB141A BS142A 814A 8144A S8145A S8146A S147A SM48A 8140A
PARAMErER 0.04.5 0.0-0.5 0.0-0.5 0.0-0.5 0.0-0A 0.0-4.5 0.0-.5 0.0-0.5 0.0-0.5

(mgVJ (mg&g) (mglta) (mgkg) (Nvfg) (mgg) _git ( mg&0) (ggt3INORGANCS
Alujmim6760 6550 6750 7350 6740 6700 6610 620 6560
Anmany 6.5 U N 5.1 U N 6.0 U N 5.6 U N 5.B U N 5.9 U N 6.9 U N 5.7 UN 5.S U N
Amenic 2.4 2.2 2.4 2.6 2.5 2.1 2.3 1.7 2.7
ianwkm 81.6 70.1 77.8 83.5 79.1 80.0 82.3 78.9 79.3
Is W.m 0.32 0.31 0.24 0.32 0.30 0.31 0.28 0.21 0.33
Cadmium 0.69 U 0.64 U 0.75 U 0.70 U 0.73 U 0.72 U 0.73 U 0.71 U 0.66 U
Cmikum 3070 3070 3340 3790 3300 3500 3480 4180 4140
Chmalum 8.4 10.2 9.1 9.7 8.2 8.5 9.0 6.4 8.0
CobSk 11.4 11.4 10.6 12.2 11.1 11.3 10.2 10.2 10.9
Copper 16.0 10.7 12.3 16.2 12.1 12.8 11.1 14.1 12.9
ban 20700 22800 20B00 22700 21000 21400 20700 19100 21000
Load 7.3 S 6.0 6.5 6.8 5.9 5.6 6.0 7.3 5.0
Mgnsum 43M0 4550 4630 4770 4380 450 4400 3M0 4580
Mu.e 367 346 361 383 355 347 355 330 346
Mouy 0.08 U 0.07 U 0.08 U 0.00 U 0.07 U 0.07 U 0.07 U 0.07 U 0.07 U
Nimh *A 8.4 9.5 10.1 9A 10.3 8.7 6.8 11.5
Pa..um 12g0 1760 1440 1470 1700 1400 1670 1330 1400
Uealsam 10.90 U 0.33 U 0.35 U 0.34 U 0.36 U 3.00 U 3.50 U 3.40 U 3.00 U
Uler 0.51 U 0.48 U 0.56 U 0.53 U 0.55 U 0.54 U 0.66 U 0.63 U 0.52 U

Solless 98.4 94.9 92.4 107.0 84.3 107.0 88.7 143.0 105.0
Thulom 0.34 U 0.33 U 0.35 U 0.34 U 0.36 U 036 U 0.36 U 0.34 U 0.36 U
Veakium 44.4 - 60.8 * 45.8 * 51.6 48.7 * 40. * 46.8 * 3.6 * 44.6
zinc 41.3 E 45.7 E 43.9 E 4.4 E 41.7 E 43.0 E 43.7 E 40.2 E 42.9 E
Cypdd. 0A9 U 0.49 U 0.50 U 0.51 U 0.50 U 0.50 U 0.50 U 0.49 U 0.50 U

I-.

0
0

0"0



INORGANIC SAMPLING RESULTS FOR 1100-EM-1 SUB-UNITS NEAR SURFACE SOIL SAMPLES

1100-EM-1 SUB-UNIT 6 SAMPLE NUMBER
DEPTH (if .

6GDA 86151A S6152A 986153A 86154A 86155A
PARAMETER 0.04.s 0.0...5 0.0-0.5 0.0-.s 0.0-40.5 0.04.5

(metge (mgeg) (mgfhg) (,gVg) (mg&g) (mg&g)
INORGANICS
Aumnum 8680 500 7240 5520 5740 6280
AWuony 5.3 U 5.3 U 5.2 U 4.9 U 5.3 U 5.4 U
Armenic 2.4 1.9 2.0 2.0 2.3 2.1
oUlum 99.2 68.3 81.6 70.0 77.5 80.1
BerYkmm 0.40 0.23 0.33 0.21 0.20 0.26
Cadmikm 0.67 U 0.66 U 0.65 U 0.61 U 0.6 U 0.67 U
C~clm 3430 2820 2850 2800 3070 3050
Chmmhm 10.9 7.3 10.0 7.0 7.7 10.4
Cobll 11.3 9.2 9.8 8.9 9.4 10.6
Capper 15.1 11.4 12.9 11.5 13.7 13.9
hru 23600 18700 20800 17700 18700 21100
Lead 12.9 N 13.4 N 14.1 N 12.0 N 156 NS 22.1 NS
Mawwdum 4840 3800 4210 3810 3040 4000
Mmngan 359 293 277 288 312 298
Memury 0.0 U N 0.07 U N 0.0 U N 0.07 U N 0.08 U N 008 U N
Nickel 10.4 8.1 9.2 8.8 9.7 12.9
PadOum 1950 1060 . 1360 1150 1190 1170
Selanum 0.33 U N 0.31 U N 0.33 U N 0.33 U N 0.33 U N .33 UN
SNMer 0.50 U 0.50 U 0.49 U 0.46 U 0.49 U 0.50 U
Sodnkm 131.0 91.8 109 83.9000 100 124
Thallam 0.33 U 0.31 U 0.33 U 0.33 U 0.33 U 0.33 U
VaNaium £5.1 45.3 49.6 40.6 41.4 55.7
zinc 70.0 E 77.6 E 65.1 E 61.7 E 67.6 E 111.0 E
Cyticd 0.50 U 0.50 U 0.49 U 0.49 U 0.50 U 0.49 U

21 1

PAGE2 OF2

00""
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OAOANgC 3 LNG mnsFO* 1100-EM-I SUB-UNIt 0 NEAR SURFACE Soil SAMPLES

1100-EM-I SIJ-UNIT 6

PAWM

VOLATILE OmnW6cs
1.1.1-Trklormwpelan
2-Nwlaenee

memoen

1ess.

s-uas-e

-amm
-epamee
9-melns-i
s-mmgisi

E-mpe
24-pm.n.alsep-

'- -Mas..ep-

7-Cunn, S4.Isgs-

'2-Mm-4-l ~-sg-
2-Nimap-4-m.e 2-inst$l-

'3Np.,p.S-es-

TIC

TIMME

4.-
40

26.04em

se.w
-e.74

20.79

21.12
21.14

JI.AB
M."
".-8

U.ws

MIS
-

sa?

U.",

s
a-~a

fns
ram

n."
a-,a??e
a??r

SAMPLF NUMbER

9114IA

0.0-46

7

6.1 J

Si2A
0o-06

I-(ggi

4
a

.1

S J

qs5Am

W"4 6
(somo)

S14A
006

's.,ed

!WE'T1 (fI)

6s-4sA
8"s-.5

dia
4 .

0694.5

U
S

147A
o'.6.s
towboli

514A
0.0-4.6
w.6

0864A

00-6.5
to~n

IA

0

PAGE I OF 12
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, j 5 1 -- I '

OKNICss 9Af0 WSP UISS Fo to0-EM-1 U-UNwT NEAR SURFACE Sil SAMPtFS

1100-EM-1 SUM-Uf 6

tUnh

I-O r- 4-WG -*
2-3seae. A-ass-. m-
ub-
UmboOMne 4.7-4PM*-

u-assau-sshi

"a- --esisMeeye
amme. t-mby-

Uwim ad& mot

semcai -
un-hollow ilemsesei

sA --- pmm

pftn-m, 4-MUool-

U14nwedlw ad

s-s

Unwimmoob"I M
-esnehm4-pasiM

'i. a- esns.6m eu

OMM.us- ems-
U -

I-Pnada. 4ma*gi2-iep
ths-in
Urlos-mumU14neems

TIC
RETEWIMOW
TOME

7.00
6.72
0.74

0.76
0.10
0.16
'tel
It',

14.4
1464

162.6

IaS

20.31
sm
29.74
2as
a.t
s

20.74

39.00
30."

39.47

32.94

S..

W.09
32.00

W.4S.-0
S-
U-

M141A
0."-OS
00-0

240 J

2200 J

14S J
330 J

F, 512A
6.0415

740 J

Ie J
90 1

qNl4lA
0 "Z

ws)

ee

1100 4

40 J

Iwlow J
270 J

00-0Sfet'_A

an 4

ago .5

Ct. J5

lass0 J
So J

SAMPLE NUMEfR
DFPTf (I)
'9- r 984
eSoS saw-ia6
6.0-0 0.04.5

goo .5

7n J

t7im J
410 J

m J

1300 J
320 J

Ii N

PAGE 3 OF I2

m947A
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ORGANC IM LOA NMWL.g FOR its-EM-I atm-UNIT 0 HEAl SURFACE soL SAMPLEs

116O-EM-I Um-W i6

PARAMETER

2-Himfl-- m
3-Udei--d

TIC
E uIllm

foe
23

t*..4-TrieMlwalb.peem
i-m
I.4-0k$Oweubwwwn

. -. n.

D"-OgiO Phkfmnf

pll"

Uwiaa aw

we"Fiallms awel)

Myefl0s sM00*

kim.pae 4*uii*-

=wanm

Utan

s*44mpn.f.4-tatqi-
s-1 Wpha. t4-CtameS*-

4.w
4.07

.0
6.09

S-to

an
Sn

0.75
73

711
7.6

O'e-es

Ltelse E

100000W J

S in .5

tugs0 J
om J

SOISOADL
00-0O D

2900M_

Saisi A00-C.S
Io-as E

46000 -J

12050 J

70660 J

q3151ADL

57000

SAMPLE wUMBE
DIWPTH (I")

FS-MIliA I amesA
0.-4 S

7100000 E

110000 J

74000 J

0."-.6

Inmns B-RS .J

0%

PAGESOW it

9901OWN

O." J

V

WIS5MDL
0.04.6

limbS80 0

S154A

m 00 E

0006

gume J

0

tIvAld-Ov



OniKNIC WAVnLOG "ESIULTsFOR I loo-EM-1 MUM--UMf 0 NEAP SURFACE 901. SAMPLF-S PAGE 7 OF 12

lioo-EM-1 SUR-UNIT 6 SAMAWLE NUMBER
DErPOIt (Rt)

TIC SWtSCA -0160ADL SI5A S951ADL -4157A MiNA3 Sots&ML WSSARME ON954A

PAPAMETER PW'ETmN 00 09 0 ".6 0 0-0 6 0.0-10. 0.6-o 5 o'"-.6 S.".-.6 0."-.6 W"4-.6
TwI (oft (Sg)- (soofiel- _(4qg} _49400- (poo mgdb (owa (09"

Unb es 7.vo
Uwbvo e 9.72

Unnmm 0.74

I-Odr -- d4-9bpl- v.9o 2410m J 43000 J 41010 J

2-owsm 11-vollopl-. m- Wtoe 34000 1 s0

Umdft n. 4,7-chusevo- 0.2

liemmendro m 14% 6220 J9

t-wwsonaswwboesseft mmo 12M0 J

I-vpn Ul.OO96nl 4

thelb n 911.62

,lfts was ...

men.- M..4-s~t#-n.u ig

pnssu 1121111 .= 400
lX-anmn@OemebsuosiW 19.74 150 J "NO,0

,. .... ... . msft 90.79 soe i
U"mam2.07 2toooo J 1010110 100 J2

Ostee.S-."n 350M i40

U nv m e. 32.54

Unh 22.10 ti00em 1 310000 J $SIM0 i tqss @
I-FORndia. 4-WAOR O-t-ft"p St. 43M0 J
unken A .40700

Unanwem 3.07 1141011 J l4ow0 J
'Ummlew e



ORGANC SAMPLING RMULT3 FM I lo-EM--1 SUB-UNIT 6 NEAR SURFACF SOIL SAMPLES

I 100-EM-1 sB-UNIT 6

l.2-9wwwwsi.momVil ele

Unkn-un
wkamqcd
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INORGANIC SAMPLNG RESULTS FOR 1100-EM-1 HORN RAPIDS LANDFILL NEAR SURFACE SAMPLES PAGE 4 OF 8

1100-EM-I SAMPLE NUMBER
HORN RAPIDS LANDiL DEPTH (ft)

Woe ANiS J NbS
ANISe ANss AH200S AN2oIS AH202s AH4203S Mfe4s AMaSS AH2s0

PARAMETER s0e-e. se-es se-cs o-cs s s 00-0. s.e-0.1 g.e-.. e.g-e.g
__________ "_ mfl (nmA es) (megp (mgemg) (tugS;) Igemg) 4.gneJ (eg

IN(KGANgCS ----- ----

Aukwem 8240 4 a50 J 777o J 55m0 J 11700 4 00 J 7730 J CO J eSNo
Asfiofy 2.OUJ I UJ 1.7 UJ Is UJ to UJ I. U 1.7 UJ 2.0 UJ &S A

A"iN 2.2 13 1.5 0.2 t. 0.71 1.0 1.0 1.5 4
SWkm 60.2 J M 4 73.0 J 75B J 105 J 70.8 J 71.2 J 75.6 J 77.0aft.. 0.1 U O,7 U oe U 014 U o0, U O4 U 0.16 U 0.10 U em.0

CadnIum 0.27 U 023 U 032 U 020 U 033 U 025 U 0.n2 U 0.35 U 0.34 U
Cahm giN J 4640 J 5410 J 52i0 J 0to J 7140 J WON J 3220 J 6410Co .im. . 0.2 of Bs 13.7 6.7 It.o 6.2

OWN I.9 .6 1e 11 11. 15.8 S. 9.2 10.3
Copp" 14.4 11.0 f3.1 1S 12A 14.6 1.1 10.7 . . J

'a. Pam0 18400 23000 2230 25400 20700 Ies s04ee Iesm
Loold I3 13.0 18.2 J 33 0 6.6 60 6.1 13.3 J

42 J 3090 J 4460 J 3450 J 45104 4204 J 340 400 4 010
'm"*** 343 242 320 242 423 346 O7n SIB ni

Mu.4y t U 0.10 U 0.10 U 000 U 012 U 0.13 0.10 U 0.12 U 0.11 4
NIckk 112 6.7 0.3 8.1 14.0 12.0 0.1 12.1 101

P'"" ins teIs ,sIs es nao 767 1466 1700 low
SunIa.. .16 UW 0.16 UJ 0.17 W 0ill UJ 0.1 W 0.17 W 0.17 W .4 UJ .17 UJ

sue DI' U Os 0.32 U os U 0.33 U o.2 U 0.32 U 0.3s U I.7
udio 711 741 J 62 UJ 760 J 511 UJ 6 74 J 613U 276W U J

Thao= 0.10 U 0.16 U 0.17 U 0.16 U o1 U 0.17 U 0.17 U 0.20 S.42 J
Yawn.011 72.0 64.4 62.2 02. 0.6 67.3 46.0 47.0 44.4

2v 0..7 4111 U.0 35.4 52.1 61.1 5.3 3.1 3.3 J
CyanM *.64 U 0.14 U 0.52 U 0.52 U 014 U 0.55 U 0.82 U 0.63 U 0.53

e0
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ORGANIC ANALYSIS RESULTS FOR I t00-EM-1 HORN RAPIDS LANDFILL NEAR SURFACE SOIL SAMPLES PAGE I OF 24

1100-EM-1 SAMPLE NUMBER
HORN RAPIDS LANDFILL DEPTH (It)

SDOI A1T3978
TIC AHIMbS AHISDS AHIcS AH171S AH172S AM173S AH174S AN1759 AHI7l AH177S AH17S AN1716

PARAMErER RETENTION 0.0-0.5 0.04s 0-cs o-cs 0.0-.s 00-0.5 0,-0.5 0.0-0.6 0.0-0.6 0.00.5 0.0-0.6 0.0-0.6

TIME (q&o) (sj&g) jsq&g) (&QA9) (Sulg) (p-qAg) (Sag4) (040) bow (00 G) 69mg) (1,
VOLATILE ORGANICS
acelone 86 R 53 U 10 U 64 U 53 U 12 U 10 U 10 U 10 U 10 U 10 U 10 U

chkwofmm 28 R 27 1 5 U 20 U 26 U 6 U 5 U 5 U a U 6 U 5 U 6 U

M*C12 26 R 27 U S U 43 26 U a U 5 U 5 U U S U 6 U

Ietrachloroshtane 28 R 27 U S U 26 U 26 UU 5 U s U 5 U 5 U 6 U

toluene 28 R 27 U 5 U 26 U 13 J 6 U 5 U 5 U 5 U 5 U L U L U

VOLATILE ORGANIC TICS
1.1.2-rIchloro-1.2-thane 2.62 No 37 J ND NO NO NO NO ND NO ND 1.2 J 6.7 J

SMi-VOLATILE ORGANICS e
benzoic ldN 360 R 3400 U 3300 U 3300 U 3400 U 220 J 3200 U 3200U 3200 U 3200 U 3200 U 2QU

benzo(enswgne 710 R 700 U C7O U 680 U o, U 810 U am U 670 U ow U am U 6n U U

benro(lptinf 710 A 700 U *70 U ego U ago U Lio U o00 o U af U 670 U U

benzo(bpIIuornSbb 710 R 700 U 670 U 60 U 690 U 1110 U em U a" U am U am U 670 U U

benzo(g.h.1pwEww 710 R 700 U 70 U 6C0 U 600 U 1U U am U on U mN U m U a"c U U

benrc(k)owmrvens ti10 H 700 U 670 U Sao U ao U 110 U 00 U 070 U go0 U m U 670 U 0e U

chrys.e 7I*A 700 o U 00 U ao U 60 u mn U m U am U on U sm U
dIbe zolur~ 710 R 700 I 670 U me U 130 U 000 U on U mo U am U 670 U am U

Nuortthene 710 R 700 U 670 U on U mN U gIO U am U 70 U mo U no U s7c U m U

Indtno(t.2.3-odipyrone 710 A 700 U 670 U 660 U so U @ic U 660 U S7 U a U 60 U 670 U 680 U

2-mehyinaphhelen 710 R 700 U 670 U 110 J 670J euU U m U 83 J am U

nsphhdn. 710 R 700 U 670 U e5 J 470 a sio U 60 U 70 U mw U am U 670 U so U
4-nlrophenol 3500 R 3500 U 3300 U 3300 U 91 1 3900 U 3200 U aaoo U 2200 U 3200 U 3200 U 3200 U

phenanthrmw 710 R 700 U 670 U 680 U 250 J 110 U am U 670 U am U am U 670 U am U

pyr.". 710 R 700 U 870 U asl U 99 a CiO U ON U 670 U mw U am U a7 U 680 U

SEMI-VOLATILE ORGANIC TICS
UNKNOWN 4.9? NO NO NO ND ND ND NO ND NO NO ND No

UNKNOWN 5.03 0011 R wom a NO 54000 J 54000 J 12000 J 50000 J 62000 J 3000 J 51000 J 34000 J 52000 J

UNKNOWN 5.01 NO NO- NO ND NO NO NO No No No ND No

UNKNOWN 6.22 ND NO NO ND ND ND NO NO NO ND NO NO

UNKNOWN 6.60 NO ND NO NO ND NO NO ND Ni NO ND NO

.mlpht-p-nsw (ACN) 0,07 ND ND NO NO NO NO ND ND No NO NO No

UNKNOWN .il NO NO NO NO ND NO NO ND NO NO NO NO
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INOMNANIC SAMPLOG RSULTS FOfi t-EM-1 HOW AAPIOS LANDfILL POREHOLE HnL-9 SAMPLES PAGE I OF I

tiOs-EM-1 SAMPIE NUMnrR
HOR RA. DEPTH (fl)

SIM0 AIS-

AtI1S3 A17043 A10S A 170S A17098 A7129: A17148 A17160.
.... 6.-I- 3.7-4.0. 0 1-C 06.1 101-13.3 S0.7-M.P. 21.7-O. 24.3-27.0

... ... ... .. .. .. .. .. .........

AIN444 J 4266 J 4050 J 3610 J 4100 J asiC J :4i@ J Ur J
IS1 26 U 33 U 34 U 37 U 35 U 27 U 24 U 34 U

hem0.7: .J 048 J 056 J 037 J 046 9 fl.J .77 J IA1 J
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UU. 0.44 .. , 02 046 042 .43; O.3.
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v a e . . .. . . ..... ....7..U.5 7 2 .9 4 6 5 0 S 9 3 . ..... S ti .
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INORGANIC SAMPLIJNO VESULTS POR 1100-EM-1 HORN RAPIDS LANOFILL BOREHOLE NRL-10 SAMPLES
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OflANIC SAMPLING RESLKTS FOR 1100-EM-1 HORN nAPIOS tANnfItL RORFHOLE HRL-2 SAMPLES

1100-EM-1
HORN RAPIOS LANDFILL HRIL-2

SDGa

SAMPtE NUMRFR
DEPTH_(I)

AIRSS
TIC A1002S A1104S AIIOSS AIl07S A18109 A16128 A1814s

PARAMETER MNTIo 0.0-2.5 51-79 S1-7.4 0.6-17,3 13.0-10.2 17.7-10. n.9-26.3

TW bcofg) (sg)__ (_POg) (ygak) fsgit t"Ad__ bo__ n)
UNKNOWN S2 4 N NO NO ND ND No w
UN(NOWM 30.6a No NO NO NO ND No ND
UNKNOWN 31.11 No ND ND ND ND "D NO
UNKNOWN 31.80 ND NO NO ND No No ND
UNKNOWm 31.72 ND ND NO ND ND NO No
UlmlNWm 31.94 ND NO ND NO ND WD No
UNNODN 32.2 NO N N ND NO PC ND

UNKNOWN 37.02 ND ND ND No No NO ND
UNKNOWN 30.10 No ND ND No ND ND ND

PAGE 2 OF 2
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ORGANIC SAMP#NG RESULTS FOR I 00-EM-1 HORN RAPIDS LANDFILL RORtHOLE HRL-6 SAMPLS

1100-EM-1 SAMPLE NUMHER
HORN RAPIDS LANOFILL li&A-S DfPlI (if)

sgi . Atliss
TIC A1695S AISeIS

PAAMEWER nEFENTION 250-252 25.-27.1
TME 6,0^g) (pgg)

VOLATILE ORGAJOCS
2-bam.ne 10 U II U
aMeliss 5 u 5 u
mo2 S U s U

VOSAflEOWRANC fl~s
UNKOiWN 4.79 No NO
t.t.-Ssetus-ht.2,*- 212 No NO
"GSa sI.17 No NO
2-RoUrp-me,. 21.72 No NO

UNKNOWN 21.74 ND 24 J
UNNOWN 2.3 ND NO

UNKNOWm 23.79 NO No
deiiiii n.*4 NO NO

-ugbsrisisri eso U io U

SON-VICILAWEICIFCGAMM
2-WsaosSin@ 9.n NO No
3-wsihhlS 5.40 9 J No
f.A-In*%*""ft sI NO tD
UNNOWN .26 No 71 J

1 8. dt 0 f L.. g10 NO NO
y- ,mbis S44.1APps S.0 NOD a J

UNKNOWN 7.05 No NO
UNKNOWN 7.92 No NO
UNKNOWN 7.23 No NO
bma li i pde 7.28 NO NO
t. ,. ? No I .7.7- NO

2.1 tz.; e t . 7.87 No NO
.ySSdCdskunu, eshmeft 7.10 NO No
UNKNOWN 7.92 No ND

2,4-dmethy4- aenc 3.03 ND NO

ci
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ORGANIC SAMPNLW RESULTS FOR 1100-EM-1 HORN RAPIDS LANDritL ROREHOLE FHL-7 SAMPLES

I 100-EM-1
HORE RAPCS LANOFItI I*.-?

TIC
RE:TENTIMN

TIME

PARAMETER

VOLATliE ORGANICS
estom
2-bAOtn

SON-VOUR"AC

svenoueonoas

aa.-ls.o a I-OwuniinedeMfeeip
UNGNOM-e-DWM

23.7

S.8'
19.77

U.92
S.u9
32.07

SAMPME NUMFIrH
DnPTrt (ft)

A02145

A23DIS
0 0.-2 5

"Atul

to U,
I0 U
su
s U

4.1 J1

IS5
Ito
It

ND
220

No
NO
o

A23O3S
4.1-72

03
10

4

S

U!
J
U

5.2 J

eno U
ego U
so u

No
NoND
NO
ND

A2304S

44-7.2

20

26
10

NO

GO
so

eso

No
"D
No
NO
ND

PAGE I OF I
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o2563

(44&- 0
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12.7-15.1
(40g)

"a
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2
5
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U
J
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120
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S
s
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Is6t..

GS
23

S U
S U

S1 J

U
U
U

A23148

.7-25.0

we"

o

S U
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S u

HOu

U
U
U
U

U
U
U

70 1 24 J

o
o

a

U
U
U

U
U
U
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ORGANIC AMPLING ESULYS FOR 1100-EM-t HORN RAPIDS LANDFILL BOREHOLE HRL-10 SAMPLES PAGE IOF 3

1100-EM-1 SAMPLE NUMDrR
HORN RAPIDS LANDFILL HRL-10 fl-'fl (f)

5000 A190IS AH2M5
TIC A190sS AIGOS A1605 A1008 AieeS A131138 A10126

PARAMETER RETENTION 00-73 2-40 0o-1 .- ,t 16.0-17.0 17.1-It. .0-7.

TIME (fg&g) (p~gk) (Nogg) bA6g) (9g0) (nAgg) (.gt
VOLATILE ORGANICS
MOC12 5 U 5 U 5 U 6 U 5 u a U NA

VOLATILE ORGANICTItCs
UNKNOWN 3f02 NO 27 J 11 J 11 J NO No "A

iM-VGLATItE oRnu Ucs U 32M U 3i U 3N U 31is U s0 u
phnt720 U 9110 U 670 U 670 U mg U mr U m0 U

W -""' 720 u 00 U 070 U 670 U 670 U we U us J

MO-V lAM.E omnWc t"
UNKNOWN 6.28 No NO 210 J M J is* J mJ
UNKNOWN 6.71 ND 97 J ND ND -n J 1 J SNO
- m u.20 No a J No PN lD NO Dm
lI IWO so L..23 NO ND ND NO NO "D NO

UNKNOWN 7.01 No 200 J 210 J eoo J No PS No
S7.02 NO No ND NC 270 J No ND

beuigd. 7.12 NO NO ND No ND NO ND
UmpNDWN 7.1 No ND ND ND No ND NO

tt 3 t ' 7.81 13 J ISO J No ND ND ND No
UNOWN 7.01 NO ND NO No Ise j w i NO

S02 NO ND ND NO NO, emD em
W"1MWN 2400 J NO NO NO "D NC DC

UNKOWN 0.07 NO m i No IND No II) NO
UNKNOWN *.32 ND ND NO No NO NC P
UNKNOWN 10.70 ND NO No NO NO NO NC
UNKNOWN 10.87 NO 1100 J m N tD IN J N

SI6-nIS.-de 11.05 NO NO ND NO Ito J NO em
UNKNOWN 111.84 t JS ND No 70 J 14D NO
UNKNOWN 13.. NO mo J N No to PN NO
dSeoms.d N.-tbj-bd 10.47 NO No ND "S) NO N No

.itS. 2-me-t.-dem 22.7 NO NO NO No No No ND
1.1'-p4wes% tt7-,i 2N0 ND ND NO No NO NO ND
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ORGANIC SAMPLING AEIULTS FOR e100-EM-l HORN RAPIDS LANDFILL DOIEHOLE HRL-10 SAMPLES

tsl

1100-EM-1 SAMPLE NUMBER
HON RAPts LAPEOI L im.-10 DEPn (It)

WGOO A01S AIMES
TIC AtVO0S AlD2S AN5058 AlSMS Asetos A1913 Atfe2i

PARAMETER pETENTION 04-2.3 2.3-40 6'-.1 e .1 lO-17. its-s" 't ..
TIE (& (gAg) (pg&g) (t0r (s."a) (sb^ (IV&*

UNKWOWN 3S.17 ND NO 500 J No NO NO HD
UNKNOWN 35.77 No No NO No No NO PU

Iw*eugUW. buladwnunsq 35.8 No NO No NO NO No 2796 J
UNKNOWN 37,10 No NO ND NO No NO lUw J
UNKNOWN 30.5? NO NO ND No ND No 520 J8

PESfWm
.. ,sser trmuo u 0 u ISO u Is* u mo u es u I U

est-INC 17 U 17 U to U Is U to U Id U is U
g -- ameo dn 170 u 170 u leo U ISD toU u m" u m U
4.4*-om 39 U 33 U 33 U 33U M U M U
agews 35 U 33 u 33 U 33 U 32 u M U M U

PAGE iOF 3
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MISCELLANEOUS SOIL CHEMICAL ANALYTICAL RESULTS
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INORGANIC SAMPUNG RESULTS FOR I 100-EM-1 PIT I NEAR SURFACE SOIL SAMPLES

1100-EM-1 PIT I SAMPLE NUMBER
DEPTH (Ft)

81167A 815BA Si1i1A SIODA SBISIA
PARAMETER 6.0-0.5 0.0-0.5 0.0-.5 0.0-0.s 0.0-0.5

(l (wg k k (
W4ORGANICS
Aluminum -M 4300 5080 6250 5070
Antimony 5.4 U 5.3 U 5.2 U 5.2 U 6.3 U
Arsenic 2.3 0.98 2.2 2.3 1.9
Barlum 61.9 49.0 65.5 69.1 62.6

eryillum 0.30 0.17 U 0.31 0.27 0.1$
Cadmium 0.67 U 0.06 U 0.65 U 0.64 U 0.66 U
Caicktm 6350 4730 4800 4860 3830
Chromium 8.6 10.6 6.8 8.7 8.1
Cobalt 10.0 9.7 10.1 9.9 9.8
Copper 10.9 15.0 12.7 12.8 18.0
Ian 20500 18500 19700 19700 1000
Lad 4.6 N 43.1 N 38.1 N 11.1 N 21.5 NS
Megus-um 4620 3800 3040 4450 4020
Manganese 310 232 293 310 268
Mercury 0.0 U N 0.0 U N 0.08 U N 0.09 U N 0.08 U N
Nickw 10.4 12.3 8.7 10.6 9.4
Potesium 900 511 888 1220 98u
Selenium 0.32 U N 0.31 U N 0.32 U N 0.33 U N 0.34 U N
Silver 0.50 U 0.50 U 0.49 U 0.48 U 0.50 U
Sodium 318 458 201 190 163
Thalium 0.32 U 0.31 U 0.32 U 0.33 U 0.34 U
Vanadium 51.5 46.2 48.4 44.8 44.9
Zinc 40.8 E 54.0 E 51.5 E 43.4 E 53.5 E
Cyanide 0.50 U 0.49 U 0.50 U 0.50 U 0.52 U

PAGE 1 OF I
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OMAMC SAMPSUN EUL TFOR tm00-1 EPHEMENAL POOL NEAR SUWACE SAMPLES PAGEt OI

1100-ED-1 SAMPLE NUMBER
EWALPO. DET{ (f)

Inc WIOIA SOIGA
APA EMA IETE"flN S.4.6 0-4.6

TIME W" Wood

Mswro eneMoof 4 J

VOLAMEOPMMWe
t-ffm4ff. 34.0oo J

Unmm 4.9? 24Me i 24Ms J
I-tqwO, t.I - 0.37 l'so J es J

4-fleat-S-cm. 4-flsl- 632s eSe J flts J
1'm f~aB 3760 J 43W0 J

is urtss vs sse

- Jflm is

EUSiW __ _ 20 J

M~pie~1 29 J



DOE/RL-90-18

This page left intentionally blank

it



DOSFRL- 90-18

SUBAPPENDIX 1-9
TARGET PARAMETERS ANALYZED FOR AND NOT DETECTED
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DOE/RL-90-18
Subappendix 1-9. Target Parameters Analyzed For and Not Detected.

Parameter SQL Range
W(/kg)

Volatile chloromethane 10-50
Organics bromomethane 10-50

vinyl chloride 5-25
chloroethane 10-50
carbon disulfide 5-25
1,1-dichloroethane 5-25
1,2-dichloroethene (total) 5-25
1,2-dichloroethane 5-25
carbon tetrachloride 5-26
vinyl acetate 10-50
bromodichloromethane 5-25
1,2-dichloropropane 5-25
cis-1 ,3-dichloropropene 5-25
dibromochloromethane 5-25
1,1,2-trichloroethane 5-25
benzene 5-25
trans-1,3-dichloropropene 5-26
bromoform 5-25
1,1,2,2-tetrachloroethane 5-25
ethylbenzene 5-25
,styrene 5-25

Semivolatile benzyl alcohol 330-49000
Organics 1,2-dichlorobenzene 330-49000

2-methylphenol 330-49000
bis(2-chloroisopropyl)ether 330-49000
4-methylphenol 330-49000
hexachloroethane 330-49000
nitrobenzene 330-49000
isophorone 330-49000
2-nitrophenol 330-49000
2,4-dimethylphenol 330-49000
bis(2-chloroethoxy)methane 330-49000
2,4-dichlorophenol 330-49000
4-chloroaniline 330-49000
hexachlorobutadiene 330-49000
hexachlorocyclopentadiene 330-49000
2,4,6-trichlorophenol 330-49000
2,4,5-trichlorophenol 1600-240000
2-chloronaphthalene 330-49000

_ _ 2-nitroaniline 1600-240000

19-1

V.,
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Subappendix 1-9. Target Parameters Analyzed For and Not Detected.

dimethylphthalate
acenaphthylene
2,6-dlintrotoluene
3-nitroaniline
2,4-dinitrophenol
diethylphthalate
4-chlorophenyi-phenylether
fluorene
4-nitroaniline
4,6-dinitro-2-methylphenol
N-nitrosodiphenylamine (1)
4-bromophenyl-phenylether
hexachlorobenzene
anthracene
di-n-butylphthalate
3,3'-dichlorobenzidine
alpha-BHC
beta-BHC
heptachlor epoxide
endosulfan I
endrin
endosulfan sulfate
toxaphene
aroclor-1016
aroclor-1221
aroclor-1232
aroclor-1242

Parameter

19-2

SQL Range

330-49M0
330-49000
330-49000

1600-240000
1600-240000
330-49000
330-49000
330-49000

1600-240000
1600-240000
330-49000
330-49000
330-49000
330-49000
330-49000

1600-240000
8-16000
8-16000
8-16000
8-16000
16-3200
16-3200

160-320000
80-160000
80-160000
80-160000
80-160000

Pesticides
Organics

Other ethylene glycol 2000
Organics
Asbestos asbestos fibers 1%
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APPENDIX J
WELL INVENTORY

The purpose of this appendix is to provide information on ground-water wells located in the
1100-EM-1 operable unit vicinity. Table J-1 lists wells on file with the Washington State
Department of Ecology. Table J-2 lists wells identified by McGahn (1989) and Advanced
Nuclear Fuels Corp. (1990). Figure 3-36 in the text shows the location of the wells listed in
this appendix.

a

McGhan, V.L., 1989, Hanford Wells, PNL-6907, Pacific Northwest Laboratory, Richland,
Washington.
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Appendix J Contents
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Summary of Ground-Water Wells Compiled by
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Table J-1. Summary of Ground-Water Wells in the Vicinity of the 1100-EM-1 Operable Unit
on File at Department of Ecology

Well ID Installation Total Depth Location
Figure 3-36 Well Owner Date (MM/YY) (meters) Section - Section Well Use

001 Allied Nuclear 05/88 11.4 22 N of NW Hydrogeologic Testing
002 Ballard, Bill 03/88 42.7 23 NW of SW Irrigation Supply
003 Stredwick. John 07/88 11.7 25 NE of NE Domestic Supply
004 Bosch. Gary 04/74 8.5 26 NW of SE Domestic Supply
005 Bond, Fredrick 01/81 16.2 26 S of E Domestic Supply
006 Schelky. Dale 04/88 18.3 26 NE of NE Domestic Supply
007 Richland School District 02/73 18.3 26 NW of NE Irrigation Supply
008 General Telephone Co. 09/77 61.3 26 NW of NW Unknown
009 Wiser Co. Inc 05/89 13.1 27 SE of NW Hydrogeologic Testing
010 Wiser Co. Inc 04/89 25.9 27 SE of NW Hydrogeologic Testing
011 Pederson, Herbert 02/78 39.6 27 SW of NW Domestic Supply
014 Nensen, Pete 09/89 24.4 34 NW of NW Domestic Supply
015 Rural Sales Inc. 06/70 29.9 34 NE of NE Irrigation Supply
016 Roy, Norman 12/79 11.3 35 SW of NE Domestic Supply
Oil Gailey, John 11/79 13.4 35 SE of NE Domestic Supply
018 Raymond. John 11/79 15.2 35 NE of NW Domestic Supply
019 Fleischman, Rod 12/84 15.5 35 NW Domestic Supply
020 Niddlefence Irrigation Coop. 05/80 16.5 35 NW of NW Domestic Supply
021 Strachan, Dennis and Marietta 08/81 20.1 35 NW of NW Domestic Supply
022 Payton, D.B. 02/174 25.9 35 NW Domestic and Irrigation

Supply
023 McCaulley 05/78 57.9 36 SW of SW Domestic Supply

NOTES: All wells are located within T.9.N. R.28.E of Benton County. (Source: Washington State Department of Ecology)
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Table J-2. Summary of Ground-Water Wells in the Vicinity of the 1100-EM-1 Operable Unit Compiled by the Department of Energy

(sheet 1 of 2)

Well 10 Formal Hanford Installation Total Depth Well Coordinates

Figure 3-36 Well ID Date (MM/YY) (meters) Latitude Longitude Type Well Use

699-S27-E14

699-S29-E12

699-S30-E14

699-530-EI5A

699-S30-E158

699-S31-E13
699-S32-E13A

699-S32-E13B

699-S36-El2A

699-S36-E12B

699-S36-E13A

699-S36-E138

699-530-E15C

11-33-18B

11-34-13

11-34-15A

11-34-15B

11-34-19

11-35-16

11-37-16

11-38-11

11-38-16

11-39-IOA

11-39-10B

11-39-15

11-39-16A

04/48
11/71

08/62
10/71

10/71

10/79
09/79
10/79
10/79
10/79
09/79
10/79
-- /70
06/48
03/48
09/48

10/47

09/44

09/44

08/44

08/48

50.3
24.1
66.8
24.4
28.3
30.5
30.5
30.5
31.1
30.5
30.5
30.5
1079.0
23.5
31.4
36.6
26.2
18.9
0.0
12.2
27.4

18.0
30.5
16.5
21.6
18.9

27286
29392
30380
30257
30286
31000
32000
32000
35667
36182
36000
36195
30383
32564
34026
33750

34000
34260
35225
37450
37856
38300
38585
39072
39300
38831

Unknown

Resource

Resource

Resource
Resource

Resource

Resource
Unknown

Unknown

Unknown

Unknown

Unknown

Hydrogeo

13673 E
12065 E
14497 E
14838 E
14831 E
13000 E
13000 E
13000 E
12353 E
12350 E
13000 E
12846 E
15232 E
18161 E
13203 E
14700 E
15000 E

18598 E
16313 E

15700 E
10621 E
15800 E
9526 E
10160 E

15400 E
15904 E

Protection

Protection

Protection

Protection

Protection

Protection

logic T

040
041
042
043
044
045
046
047

048
049
050
051
052
057
058
059
060
061
062
063
064
065
066
067
068
069

Monitoring

Monitoring

Monitoring

Monitoring

Monitoring

Monitoring

esting
City of Richland)

City of
City of
Private
Private

tion Moni

Richland)
Richland)
Residence)

Residence)

toring

City of Richland)

City of Richland

City of Richland

Unknown (owner:
Unknown
Unknown (owner:
Unknown (owner:

Unknown (owner:
Unknown (owner:
Resource Protec

Unknown

Unknown (owner:
Unknown
Unknown

Municipal Well,
Municipal Well.
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Table J-2. Summary of Ground-Water Wells in the Vicinity of the 1100-EM-1 Operable Unit Compiled by the Department of Energy
(sheet 2 of 2)

Well 10 Formal Hanford Installation Total Depth Well Coordinates
Figure 3-36 Well ID Date (MM/YY) (meters) Latitude Longitude Type Well Use

070 11-39-168 03/48 33.5 38808 N 15848 E OR Unknown
071 11-39-16C 05/48 22.9 39097 N 15621 E OR Resource Protection Monitoring
072 11-39-160 05/48 19.5 39300 N 15945 E OR Municipal Well, City of Richland
073 11-39-16E -- 25.3 38900 N 15500 E OR Municipal Well, City of Richland
074 11-40-15 04/48 26.8 40088 N 15442 E OR Municipal Well, City of Richland
075 11-40-16B 05/48 27.4 40087 N 15977 E OR Municipal Well, City of Richland
076 11-40-16C -- 17.1 39600 N 15950 E OR Municipal Well, City of Richland
077 l1-41-13A 06/43 19.2 40796 N 13256 E OR Unknown
078 11-41-138 06/43 19.8 40949 N 13351 E OR Unknown
079 11-41-13C 03/44 29.0 41030 N 13259 E OR Resource Protection Monitoring
080 11-41-15 10/49 22.6 40767 N 15184 E OR Resource Protection Monitoring
081 30-41-14 02/48 20.7 40907 N 14022 E OR Electrical Grounding
082 30-41-14B -- 0.0 41000 N 14000 E OR Unknown
083 30-42-16 10/44 40.8 41572 N 16180 E OR Resource Protection Monitoring
084 30-45-16 -- 19.8 45108 N 16386 E OR Resource Protection Monitoring
085 30-47-18B 12/48 21.6 47120 N 17686 E OR Resource Protection Monitoring
ANF-14 -- -- -- 373393.8N 1943512.6E MAD Resource Protection Monitoring
ANF-15 -- -- -- 373389.7N 1943652.IE HAD Resource Protection Monitoring
ANF-16 -- -- -- 373393.2N 1943816.8E HAD Resource Protection Monitoring

NOTES: Coordinates are listed according to type, H = Hanford Site, OR = Old Richland, and HAD = NAD '83.
Both coordinate systems use units of feet (meters m feet / 3.28).
(Source: McGhan 1989 and Advanced Nuclear Fuels Corp. 1990).

C-
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APPENDIX K
CITY OF RICHLAND WELL FIELDS WATER USE RATES

The purpose of this appendix is to provide City of Richland Water System Reports for
1988 and 1989. The two columns circled represent water production rates, million gallons per
day, for the 3,000 Area wells and the Filter Plant. The monthly total production rates for the
City of Richland Well Field and Filter Plant are presented in Figure 4-43 in the text.
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Appendix K Contents

Month/Year Description

January 1988
February 1988
March 1988
April 1988
May 1988
June 1988
July 1988
August 1988

C) September 1988
October 1988
November 1988
December 1988
January 1989
February 1989
March 1989
April 1989
May 1989
June 1989
July 1989
August 1989
September 1989

- October 1989
November 1989
December 1989

Richland
Richland
Richland
Richland
Richland
Richland
Richland
Richland
Richland
Richland
Richland
Richland
Richland
Richland
Richland
Richland
Richland
Richland
Richland
Richland
Richland
Richland
Richland
Richland

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

System Report
System Report. .
System Report. .
System Report. .
System Report . .
System Report . .
System Report . .
System Report. .
System Report . .
System Report . .
System Report . .
System Report . .
System Report . .
System Report . .
System Report . .
System Report . .
System Report . .
System Report . .
System Report . .
System Report . .
System Report . .
System Report . .
System Report . .
System Report . .

. . .. ... .. . .. .. .. . .. . .. .. . .. K -1
......................... K -2
..... I ................... K -3
. . . .. .. . . .. .. . .. . . . . . . . .. K -4
. .. .. .. .. .. .. . .. . .. .. . .. . K -5
. . . . . . . . . . . . . . . . . . . . . . . . . K -6
. . . . . . . . . . . . . . . . . . . . . . . . . K -7
. . . . . . . . . . . . . . . . . . . . . . . . . K -8
. . . . . . . . . . . . . . . . . . . . . . . . . K -9
. . . . . . . . . . I . . . . . . . . . . . . . K -10
. . . . . . . . . . . . . . . . . . . . . . . . K -11
. . . . . . . . . . . . . . . . . . . . . . . . K -12
. . . . . . . . . . . . . . . . . . . . . . . . K -13
. . . . . . . . . . . . . . . . . . . . . . . . K -14
. . . . . . . . . . . . . . . . . . . . . . . . K -15
. . . . . . . . . . . . . . . . . . . . . . . . K -16
. . . . . . . . . . . . . . . . . . . . . . . . K -17
. . . . . . . . . . . . . . . . . . . . . . . . K -18
. . . . . . . . . . . . . . . . . . . . . . . . K -19
. .. .. .. .. . .. .. . .. .. . .. .. K -20
. . . . . . . . . . . . . . . . . . . . . . . . K -21
. . . . . . . . I . . . . . . . . . . . . . . . K -22
.. . .. .. .. . .. .. .. . .. .. . .. K -23
........................ K -24

Eage
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APPENDIX L
AQUIFER TEST RESULTS

This appendix presents the results of Aquifer Testing in the 1100-EM-1 operable unit.
The material in this appendix was prepared by Westinghosue Hanford's Geoscience Group.
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APPENDIX L

RESULTS OF SLUG TESTING IN 1100-EM-1 OPERABLE UNIT

In the course of the ground-water investigation of the 1100-EM-1 Operable
Unit, a series of slug tests were conducted in the new wells constructed as
part of the investigation. The slug tests involved both injection and
withdrawal tests: the injection tests were conducted by inserting a solid
cylindrical rod into the well to cause a brief rise in the water level in
order to measure the subsequent decline. In the withdrawal tests the
cylindrical rod was pulled out of the well to cause a brief decline in the
water level with measurements made of the subsequent rise. A pressure
transducer and data logger were used to measure and record the change in
water levels with time.

Review of the field data indicates that the insertion of the rod in the
injection test caused oscillations of the water level such that the data were

C, unsuitable for analysis. The withdrawal test data, however, were suitable for
analyses after the first several hundredths of a second. Therefore only
withdrawal test data were analyzed for estimates of hydraulic conductivity,
K.

The withdrawal test data were analyzed by the method of Bouwer and Rice
(Bouwer and Rice, 1976; Bouwer, 1989). As indicated in the title of the
first paper referenced, the analysis is appropriate for partially penetrating
wells in unconfined aquifers. The data from the data logger were reviewed
and a graph of the log of the change in water level, y, vs. time, t, was
generated. Data points in which the change in water level, y, were negative -

or zero were deleted, as were data points in which the change was
-. significantly out of the range of rest of the test data; these data reflect

the oscillations of the water level in the first few hundredths of a second
of the test. Analyses of the data were carried out using an optimization
algorithm (Kemblowski and Klein, 1989) based on the minimization of the
square of the difference between the observed and calculated change in the
water level.

Graphs of the test data, in the form of the logarithm of the change in water
level, log y, vs. time, t, are presented on pages L-4 through L-21. A summary
of the estimates of the hydraulic conductivity, K, obtained in the analyses
is presented in the Table L.1. Two tests were conducted in wells MW 1, 8 and
15, and one test in the other wells. In constructing the straight line
section on the semi-log plot of y vs. t, a section of short time duration
early in the test was neglected, if observed, as it was deemed to represent
drainage from the sand pack as described in Bouwer, 1989. However in some
wells two straight line sections were observed on the log y vs t graph. At
this time we are not sure whether this represents additional drainage of the
sand pack or another zone in the aquifer. Therefore Table L.1 indicates
results for the hydraulic conductivity in feet per day for early time and,

L-1
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if appropriate, late time. As an aid in the interpretation of the test
results, the type of screen is noted in the table since some wells were
constructed with a 10 slot stainless steel channel pack screen with a 20 -
40 filter, while other wells had a standard wire-wound stainless steel screen.
The standard screens were 10 slot with the exception of well MW 8 which has
a 20 slot screen. Table L.1 also indicates the portion of the saturated and
screened section estimated to be in the Hanford formation vs. that in the
Ringold Formation.

Examination of Table L.1 reveals that there is a generally good correlation
between slug test results and the formation contributing to flow in a
particular well. That is, wells that are predominately or entirely screened
in the Hanford formation tend to have higher values of K than those screened
in the Ringold Formation. Also there is generally good correlation between
hydraulic conductivity and the type of well screen. Wells with wire-wound
screens tend to have values of K greater than wells with channel-pack screens.
While these correlations may be described as being generally in good
agreement, examination of Table L.1 indicates that this is not always the
case. The results obtained in this series of slug tests suggest that
hydraulic conductivity is a function of both the geology and type of well
screen, and it is unclear as to which is the dominant factor.

Slug testing only provides an approximation of the hydraulic conductivity
since only a small area around the well is influenced by the water level
fluctuations in the well in the short time period encompassed in a slug
test. A further complication is the possible damage to the formation during
the construction of the well. In view of the limitations of the method, the
results of the slug testing of the 15 wells are considered to be in reasonably
good agreement. However, additional evaluation of the slug test method in
comparison with longer term pump tests is required before confidence can be
placed in the absolute values of the hydraulic conductivities determined
from slug tests.

REFERENCES:

Bouwer, H. and R. C. Rice, 1976. "A slug test for determining hydraulic
conductivity of unconfined aquifers with completely or partially penetrating
wells", Water Resources Research, Vol. 12, No. 3, pp.423 -428.

Bouwer, H., 1989. "The Bouwer and Rice slug test - an update", Ground Water,
Vol.27, No. 3, pp. 304 -309.

Kemblowski, M. W. and C. L. Klein, 1989. 'An automated numerical evaluation
of slug test data", Ground Water, Vol. 26, No. 4, pp 435 -438].
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RESULTS OF SLUG TESTING IN 1100 AREA

Well No. Test No. K (ft/day)
Early Late

Screen
Type *

Formation **

CP

31 S 10 slot

138 S 10 slot

CP

CP

CP

CP

MW 1

MW 2

MW 3

MW 4

MW 5

MW 6

MW 7

MW 8

MW 9

MW 10

MW 11

MW 12

MW 14

MW 15

MW 17

CP

5 S 10 slot

CP

CP

CP

S 10 slot

CP

.5 H/.5 R

.5 H/.5 R

.6 H/.4 R

R

R

H

H

.75 H/.25 R

R

R

.67 H/.33 R

B

B

B

B

LEGEND: *
*
**
**

CP
S
H
R

channel pack, 10 slot
standard wire-wound screen
Hanford formation
Ringold Formation

L-3

'7-

1
2

1
2

9
22

22

88

35

9

31

26

150
155

1

3

4

17

S 20 slot

54

74
50

rN 2

3

19

83
151

1
2

64
101

0.2
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Well MW 1, Withdrawal Test #1 (Feb. 1, 1990)
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Well MW 1, Withdrawal Test #2 (Feb. 2. 1990)
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Well MW 2. Withdrawai Test (Feb. 8, 1990)
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Well MW 3, Withdrawal Test (Mar. 2, 1990)
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Well MW 4, Withdrawal Test (Feb. 7, 1990)
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Well MW 5, Withdrawal Test (Feb. 7, 1990)
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Well MW 7, Withdrawal Test (Feb. 2, 1990)
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Well MW 8, Withdrawal Test #1 (Jon. 22, 1990)
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Well MW 8, Withdrawal Test #2 (Jan. 23, 1990)
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Well MW 9, Withdrawal Test (Feb. 14, 1990)
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Well MW 10, Withdrawal Test (Jon. 29, 1990)
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Well MW 11, Withdrawal Test (Feb. 3, 1990)
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WeHi MW 12, Withdrawal Test (Feb. 15, 1990)
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Well MW 14, Withdrawal Test (Jan. 29, 1990)
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Well MW 15, Withdrawal Test #1 (Jan. 24, 1990)
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Well MW 15, Withdrawal Test #2 (Jan. 24, 1990)
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We: MW 17, Withdrawal Test (Feb. 8, 1990)
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APPENDIX M
GROUND-WATER POTENTIAL MEASURMENTS

The purpose of this appendix is to present ground-water potential measurements made
on March 2, March 5, and May 23, 1990. Interpretation of the data is discussed in Section
3.6.2.3.
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Tbe N-i. Grond-Waterts in Monitoring Wells.

NAD '83 Coordinates Gromd-Water Potential

Welt ID Easting Worthing March 2, 1990 March 5, 1990 May 23, 1990
(feet) (Feet) (feet)

1 NW-1 1946534.60 364082.45 353.79 353.72 353.30

2 mw-2 1945346.92 370875.19 352.87 352.84 352.46

3 MW-3 353 353 352

4 MW-4 1947570.61 367408.49 351.89 351.65 352.02

5 3W-5 1947570.61 367385.62 351.90 351.66 352.03

6 3w-6 1946831.02 368015.67 352.09 351.95 352.07

7 MW-7 1946019.77 367094.32 353.02 352.96 352.80

a mW-8 1943059.93 373793.65 353.16 353.16 353.03

9 "W-9 1943099.70 373756.97 358.71 358.71 358.89

10 NW-10 1945061.32 375257.21 348.55 348.54 348.44

11 MW-i1 1945087.11 374945.71 349.07 349.07 348.92

12 MW-12 1945397.80 374717.19 348.17 348.17 348.03

13 NW-13 1945382.05 374501.22 348.88 348.87 348.72

14 4W-14 1945406.03 374519.42 348.79 348.78 350.61

15 MW-15 1945407.61 374227.47 348.68 348.67 348.52

16 MW-17 1948371.00 364287.80 352.44 352.26 352.56

17 699-S27-E14 1949212.20 377989.08 343.42 342.66 342.99

18 699-S29-E12 1947604.20 375883.08 345.67 345.65 345.79

19 699-S30-El5A 1950370.20 374989.08 343.41 342.63 343.53

20 699-S31-E13 1948539.20 374275.08 345.84 345.82 346.26

21 699-S32-Ei3A 1948539.20 373275.08 346.07 346.07 346.55

22 699-S32-E13B 1948539.20 373275.08 346.33 346.31 346.79

23 699-S36-EI3A 1948539.20 369275.08 351.29 350.91 351.61

24 699-S36-E12B 1947889.20 369093.08 351.47 351.16 351.67

25 699-S36-E13B 1948385.20 369080.08 351.55 351.43 --

26 699-S37-E14 1949504.51 368003.40 351.18 350.94 351.36

27 699-S40-E14 1949457.27 365534.93 352.15 352.78

28 699-S41-EI3A 1948345.40 364273.13 352.47 352.24 352.66

29 699-S41-E13B 1948371.00 364287.79 352.45 352.20 352.66

30 699-943-E12 1947525.20 362215.08 353.44 353.40 351.01

31 11-34-13 1947530.05 359905.32 352.19 352.18 351.91

32 11-41-13C 1947586.05 366909.32 352.04 351.84 352.19

33 30-45-16 1950713.05 370987.32 347.11 347.06 347.53

34 30-47-188 1952013.05 372999.32 342.59 341.29 343.20

35 ANF-14 1943512.6 373393.8 -- -- --

36 ANF-15 1943652.1 373389.7 -- -- ..

37 ANF-16 1943816.9 373393.2 -.
SAU I n t
MAD 83 Coordinates rin units of feet 0 -

M-1
*0 es:
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APPENDIX N
GROUND-WATER CHEMICAL ANALYTICAL RESULTS

Ground-water chemical analyses were completed by Weyerhaeuser Analytical and
Testing Services, U.S. Testing Company, and HEHF. The Westinghouse Hanford Office of
Sample Management provided the validated data summarized in this appendix. A complete
set of data is available in the DOE-RL 1100-EM-1 Administrative Record. The DOE-RL 1100-
EM-1 Administrative Record is managed by Westinghouse Hanford's Department of
Engineering Environmental Information Management Center, and is located at the following
address:

U.S. Department of Energy-Richland Operations Office
Administrative Record Center
345 Hills Street
Richland, WA 99352
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APPENDIX N
DATA QUALIFIERS

ORGANIC DATA QUALIFIERS

U The material was analyzed for, but was not detected. The associated value is the
sample quantitation limit (SQL).

J The associated value is an estimated quantity.

U] The material was analyzed for, but was not detected. The SQL is an estimated
quantity.

R The data are unusable.

ND Corresponding TIC was not detected.

NR Not reported and/or not requested.

INORGANIC DATA QUALIFIERS

U The material was analyzed for, but was not detected above the level of the
associated value,

I The associated value is an estimated quantity.

UJ The material was analyzed for but was not detected. The associated value is an
estimate and may be inaccurate or imprecise.

R The data are unusable.

NR Not reported and/or not requested.
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APPENDIX N-1
FIRST SAMPLING ROUND ANALYTICAL RESULTS
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TABLE N1-. GROUND-WATER INORGANIC ANALYTICAL RESULTS FOR 1100-EM-I MONITORING WELLS: FIRST SAMPLING ROUND.

1100-EM-1 WELL f
MONITORING WELLS SAMPLE ID

mw-1 M-2 MW -3 MW-4 MW-5 mw 6
PARAMETER BOST jocoen ean omm mom mm MI jeor1i

ow {ob) (b) ppb) o{ ) bb p

An.on

Carnium

Cabsk
Coppwr

Nbo
'Mm -an

VMkdkron

Bilenim

ayu~

nae

Tflu

C-inm

to U
21.0 U

1.0 U
103
1.0 U
2.0 U

87400
11.7 U
3.0 U
5.1 U
227 J
2.3 J

im
352

0.20 U'
11.7 u

2.0 U
2.0 U

3060 J
1.0 W
5.6 U
2.0 U

10.0 U

82.0
21.4

1.0
97.7

1.0
2.9

95300
4.4
3.0
4.0

50.5
1.0

18500

352
0.20

7.0
8510

2.0
2.0

1.0
6.2
2.0
NR

U

U
U

U
U

U

430

21.0 UJ
3.0

53.9
1.0 U
2.0 U

42400 J
5.8 U
3.0 U
2.0 U

583
1.0 U

77.8 J5
0.20 U
7.9 U

5850
1.0 U
2.0 U

24000 J
1.0 U
8.2
2.0 U

10.0 U

152 U
21.0 U

3.5
43.1 J

1.0 U
2.0 U

36000
7.2 U
3.0 U
2.0 U
467
1.3 UJ

7510
63.0
0.20 U

7.0 U
5080

1.3 J
2.0 U

203= J
1.2 U
6.1 U
2.0 U
NR

lo
21.0 U

2.3 U
137
1.0 U
2.0 U

144000
4.2 U
3.0 U
4.7

2810 J
4.3 U

32100
270
0.20 U

7.0 U
11400

1.0 UJ
2.0 U

4920 J
1.0 UJ

13.9 U
5.7 U'

10.0 U

1350
21.0 U
2.6 U

65.8
1.0 U
2.0 U

58400
8.8 U
3.0 U
4.5

1820 J
4.4 U

12000
121

0.50 U
7.0 U

4160
1.0 U
2.0 U

1800 J
1.0 UJ
5.2 U
6.9 U
NR

183 U
21.0 U

5.9 J
48.1

1.0 U
2.0 U

3500
48.8 J

3.0 U
4.3 U

2100 J
2.0 UJ

7420
37.6
0.20 U
35.0 U

4510
2.0 UJ
2.3 U

1300
1.0 U
7.1
5.0 U

10.0 U

91.6
21.0
3.9

41.9
1.0
4.5

358M0
5.5
3.0
2.0

61.2
1.0

7500
21.4
0.20

7.0
4ce

2.0
2.0

13300
1.0

10.1
2.0
NP

U
U
U

U

U
U

Ui

110 U
21.0 UJ

4.8
58.2

1.0 U
2.0 U

33100 J
9.3 U
3.0 U
2.0 U

72.3
1.9 U

7020
273 J
0.20 U
7.0 U

4610
1.0 W
2.0 U

10600 .J
1.6 U
6.2 U
2.0 U

10.0 U

90.4 Ui
21.0 U

4.3
51.8 J

1.0 U
2.0 U

20100

2.0 U
3.0 U
2.0 U

92.8
1.0 uJ

200
0.20 U

7.9 U
4180

1.0 U
2.2

1.0 U
4.8 U
2.1 U
NR

112 U
21.0 UJ

4.6
55.0

1.0 U
2.0 U

31600 J
7.5 U
3.0 U
2.0 U
100
2.0 U

am
2W7 J
0.20 U
9.9 U

4930
1.0 U
2.0 U

17800 Ji
1.7 UJ
7.7
2.4 U

10.0 U
U)Q A2401 W j 00070 600028 800028 B0048D 60048D A2401W 800070 000028 600028

48.2
21.0

3.4
63.6

1.0
2.0

33300
4.2
3.0
2.0

15.7
1.0

7170
330
0.20

7.0
4790

1.0
2.0

1.0
5.5
3.0
NR

IBM028

z

U
U

J
U
U

U
U
U
U

UJ

U
U

U
U

u

U
u
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TABLE N1-1. GROUND-WATER INORG3ANIC ANALYTICAL RESULTS FOR 1100-EM-1 MONITORING WELLS: FIRST SAMPLING ROUND. (CONT'D.) PAGE 2OF S

1100-EA-1 WELL 0
MONITORING WELLS SAMPLE IC

MW.--0 MW-7 Mw-6 MW.-0 M-10 ^~mY-I1

PARAMETER 90021T BMI2D 80019T 100101 800041 B0041D Dooms 0030 BwaT0 Boolso O013T 800131
(pps" LppN ow"b (pp " {p6"{p) (ppb) 4110" w"l _ pp) &Wp 41w"@

Alumnu 141 U 86.3 U 179 U 8.3 u 105 u 104 U 102 U 192 U 1730 Is@ am5 112 u
pAdbnmny 21.0 U 21.0 U 21.0 U 21.0 U 21.0 UJ 21.0 U 21.0 UJ 21.0 U 31.5 U 21.0 U 23 3 U 21.0 U
Arewdo 5.8 J 3.2 U 0.8 0.5 u 5.7 5.4 1.0 U 1.0 1.8 J 1.0 U 1.0 U 1.0 u
Bwrkm 44.a 43.6 52.4 44.3 51.8 49.8 J 51.9 62.6 J ill 108 Ill 97.7
awryoum 1.0 U 1.0 U 1.0 u 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U t.o U
Cadlmim 2.0 U 3.6 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.6 2.0 U 2.0 U 2.0 U 3.3 U
Cak"" 30M0 31104) 438DO 42700 54200 J 54400 low0 J lam0 02m0 som0 goll" Asm0
Chrowdlon 14.6 J 6.1 U 9.7 U 7.8 U 4.3 U 2.2 U 3.9 U 0.1 U 15.2 7.1 U 11.4 U 9.8 U
Ccbalk 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U
Coppor 2.1 U 2.0 U 2.1 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 4.6 U 2.0 U 4.3 U 2.0 U
knm 207 J 31.5 U 366 j 222 114 28.8 U 95.0 161 4030 J 200 1meo J 74.3
LOWai 2.1 J 1.7 2.0 UJJ 1.1 3.1 UJ 1.6 uj 1.3 U 1.0 UJ 19.3 J 1.5 2.0 J t.o u
MaI' uu ,55 , am 8070 s100 13400 13200 4140 4240 21100 20000 Is"0 18500
,_ngn 9 205 200 246 241 51.0 J 40.3 114 J 117 284 232 216 lei
m"Ifmy 0.20 U 0.20 u 0.20 U 0.20 U 0.20 v 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 2.0 u 0.20 u
P_ ,i 7.0 U 7.0 U 7.0 U 7.0 U 16.9 U 7.0 U 11.9 U 7.0 U 15.6 u 7.0 U 17.5 U 13.6 U
Polmoolum 537m sw0 6200 also 320 s1oo 3810 4290 9m4 am3 am5 asio

sbetnkm 2.0 UJ 2.0 UJ 2.0 UJJ 3.3 J 1.0 U to0 U 1.0 u 1.0 u 2.0 UJJ 2.2 2.0 U 2.0 u
Samve 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.8 2 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U
a0mIH 21400 J 20000 J 23000 1 23000 1 20400 j 1INN 1 13000 J 13100 J 31400 J 29400 J 33900 1 31300 J
ThanOM 1.0 UJ 1.0 U 1.0 U 1.0 u 1.0 u 1.0 U 1.0 u 1.0 u 1.0 U 1.0 U 1.0 U 1.7 J
vwnm 7.4 10.8 U 9.5 12.2 U 9.6 0.0 1.0 u 2.0 U 4.6 U 4.0 U 4.6 U 4.8 U
Zhwc 2.0 U 2.0 U 3.9 U 2.0 U 6.9 U 9.5 U 2.1 U 2.0 U 18.2 3.8 5.2 U 2.0 U

Cyne10.0 U I NR 10. 0 U ioNR 10.0 U I NR 1 10.0 U NR 10. 0 U NR 10.0U NR
Of A2401W 8 0 A21W807 800028 800029 800028 Z002 AI0W 807 20W 807



TABLE N1-1. GROLIND-WATER INORGANIC ANALYTICAL RESULTS FOR 1100-EM-1 MONITORING WELLS: FIRST SAMPLING ROUND. (CONT'D.) PAGE 3 OF 6

1100-EM-1 WELL If
MONITORING WELLS SAMPLE IC

MK -I1 MW -12 MW -13 MW-144 WAS- MW -17
PARAMETER 80014T 880140 Bomann Bonr 80010T anionD 80007T oomm7 80004T 00040 800:1 0003n1D

(w" (PP") (Wpb LP"b in" (ow (p"b on"b (p) ow"b owb ip"l
A-niu 708 92.1 U 423 122 U lee u 0.6 U 96.5 u 23.8 U 102 U 76.6 u 1280 276

Agn 21.0 U 21.0 U 21.0 UJ 21.0 U 21.0 U 21.0 U 21.0 U 21.0 U 21.0 U 21.0 u 21.0 UJ 21.0 U
rsn 1.0 J 1.0 U 1.1 1.4 J 3.4 J 2.2 U 1.3 J 1.0 U 6.2 4.2 J 2.1 2.6

Owk"m 112 102 99.1 log J 104 101 103 IN2 96.8 83.0 U 39.8 21.0 J
a go~u 1.0 U 1.0 u 1.0 u l.o U 1.0 u 1.0 U 1.0 u 1.0 U 1.0 U 1.0 u 1.0 U 1.0 U
Cadmium 2.0 U 2.7 U 2.0 u 2.0 U 2.0 U 2.0 U 2.0 U 2.2 U 0.2 J 2.4 UJ 2.0 U 2.0 U
ckdcim 91400 90100 glow0 J loom0 104000 101000 103000 1050 Sam0 849N0 24000 J 24300
chnmkm 10.0 U 5.7 U 6.4 U 6.1 U 13.5 U 5.4 U 5.5 u 3.4 U 9.1 U 6.0 u 20.1 6.3 u
CObMA 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 u &.0 U
Oappor 3.2 U 2.0 U 2.0 U 2.0 U 6.2 U 2.0 9.2 U 8.0 2.1 2.0 U 2.0 U 2.0 U
hom 1210 J 26.4 U 814 31.1 302 J 49.6 50.6 U 34.4 0.0 IJ 164 J low0 412
L.aw 3.0 J 1.2 J 3.3 U 3.0 UJ 2.0 uJ 1.0 U 2.0 uJ to0 U 1.0 uj 1.0 U 2.2 U 2.3 UJ
&&Wwedmm loom0 Is=0 19600 23200 21300 20700 21300 21900 IsX00 17700 5590 5w4
Mlagenoe 212 196 146 J 1se 86.1 96.9 104 104 35.9 30.6 64.5 1 66.2
MWIPAY 0.20 U 0.20 u 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
11111" 16.5 U 15.5 U 7.0 U 15.9 U 21.4 U 30.0 U 17.5 U 17.4 U 16.2 U 7.0 u 7.0 U 7.0 U
ptmedum ow4 gem 72N0 am0 am2 8380 ow5 am7 am0 7700 311M 340
Dolankum 2.0 WJ 2.0 u 1.0 u 1.0 U 2.0 UJ 2.3 J 2.0 WJ 2.7 J 2.2 J 2.0 U 1.0 u 1.0 U
111hr 2.0 U 2.0 U 2.0 u 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 u
Sadkm 33000 J 31900 J 37300 J 31000 3150W J 30400 J 34100 J 34100 J 20 00 277M ISM0 J 17500 J
ThINOiU0 1.0 U 1.0 UJ 1.0 u 1.1 U 1.0 UJ 1.3 U 1.0 U 1.3 UJ 1.0 u 2.6 uJ 1.0 U 1.0 u
kadm 3.9 U 4.8 U 4.2 U 4.9 U 6.9 u 7.5 U 4.1 U 4.7 U 8.8 u 8.1 u 4.6 U 2.6 U
amn 7.1 U 2.0 U 4.8 U 2.0 U 2.0 U 2.0 U 5.4 U 2.0 U 15.7 U 11.0 U 6.1 U 3.5 U
Ciff"e 10.0 u NR ?0. U NR 10.0 U 55NR 41 i.0 U! NR 10.0 U N 100 U_ NR

156#A201 B00D 002 8=026 A2401 W 807 A41W B07D A22148 A22148 g0028 600028
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TABLE NI-1. GROUND-WATER INORGANIC ANALYTICAL RESULTS FOR 1100-EM-1 MONITORING WELLS: FIRST SAMPLING ROUND. (CONT'D.) PAGE 4 OF S

1100-BM-l WELL S
MONITORNG WELLS SAMPLE ID

837-E14 S40-E14 841-ElA 641-E1B S43-E12
PARAMETER 800"T SafS~ BOOST B00480 00090 006170 BO0O" D0044D WORD0 allow

ow" pb (() {pb) (0b) (pw owbph Wb owb)
AMumlm 100 U 97.6 U 86.2 U 81.1 U 144 U 91.4 U 113 U 98.9 U 120 U 76.I U
NOmy 21.0 U 21.0 U 21.0 U 21.0 U 21.0 UJ 21.0 U 21.0 UJ 21.0 U 21.0 U 21.0 U

Arsenic 4.9 U 3.1 U 1.0 U 1.9 U 3.3 4.8 U 3.9 4.6 3.7 U 3.1 U
BwIm 14.0 10.5 8.7 8.7 21.6 20.4 50.7 50.7 J 42.5 42.5
BeUmM 1.0 U .o U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 u 1.0 U
Codeum 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 4.0 2.0 U 2.0 U
Cal 2500 26400 23700 23500 30100 J 3000 53500 J 84400 63200 04200
chmlomomk 13.4 U 2.0 U 2.0 U 2.0 U 38.8 2.0 U 7.2 U 2.5 U 3.5 U 7.7 U
canol 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U
COppa 4.3 2.2 2.0 U 2.0 U 2.0 U 3.2 2.0 U 2.0 U 4.3 3.3
kom 53.3 U 6.0 U 14.4 U 6.0 U 240 13.5 U 163 42.8 16.1 U 61.7 U
Lea .U 2. U 2. U 2. OU 22 U 2.0 U 2.0 U 2.0 UJ 2.0 u 2.0 U
Magn..m 4720 5020 6110 4830 6320 5680 1100 11700 12600 12800
M e 2.0 1.0 U 1.0 u o u 5.0 J 1.5 9.9J 9.7 1.5 2.0
Mnmy 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U

Mtllob 7.0 U 7.0 U 7.0 U 13.5 U 3.7 U 7.0 U 7.0 U 10.9 U 7.0 U 10.4 U
P0106010 1720 1840 706 UJ 733 UJ 3720 3180 5440 6310 am6 7070
1 u U1.0 u 1.0 u 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

OUr 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.U 2 U .OU 2.0 U 2.0 U
9om 3440 J 3610 J 2700 J 2440 J 5710 J 6190 J 15800 J 15400 J 20100 J 20000 J
Thon" 1.0 U 1.0 U 1.0 U 1.0 u 1.0 U 1.0 u 1.0 u 1.0 U 1.0 U 1.1 U
val"m 4.3 U 4.3 U 2.1 U 2.8 U 0.1 10.4 U 8.2 8.9 1&1 U i3. U
Zn. 2.0 U 2.0 U 2.0 U 20 U 2.0 U 2.0 U 2.3 U 3.3 U 2.0 U 2.0 U
Cy'u~i l0.O U NA 10. U NR 10.OU NR 10.0 U NA N 10.0 U
Sle 800480 800480 600480 600480 600028 B0048D 600028 500028 8004 0 B0049D

z



TABLE NI-1. GROUND-WATER INORGANIC APALYICA. nEuLTh

FOR 1100-EM-I MONITORING WELLS: FIRST SAMPLiNG ROUND. (CONT'D.)

1100-EM-1 WELL f
MONITORING WELLS SAMPLE ID

_ F-WEST __W-EAS
PARAMETER B009T 00.8 9DeT 9001D

-*61 6n" on" (P
Alumintm 90.6 U 93.2 U 83.7 U 122 U
Animany 21.0 U 21.0 U 21.0 U 21.0 U
Arsonic 2.4 U 2.7 U 2.7 U 3.0 U
BwRm 11.1 10.5 11.6 12.8

to V - 1.0 U 1.0 U 1.0 U 1.0 U
ca e 2.0 U 2.0 U 2.0 U 2o U
Ciflaun 22700 2200 2000 25100
Chromium 4.2 U 5.8 U 4.2 U 2.0 U
coban 3.0 U 3.0 U 3.0 U 3.0 U
Copper 4.3 3.2 7.5 3.2
kon 24.5 U 33.8 U 13.5 U Ste U
Lad 4.0 U 5.0 2.4 U 3.3
M1m. 4770 4670 5200 4930
Mangue1.0 U 1.0 U 1.0 U 1.0 U
Minsry 0.20 U 0.20 U 0.20 U 0.20 U
Nkw 7.0 U 14.5 U 7.0 U 7.0 U
P8lnium $41 UJ 700 UJ 1200 UJ 1020 UJ
Solorn 1.0 U 1.4 U 1.6 U 1. U
sow 2.0 U 2.0 U 2.0 U 2.0 U
Sokow 2700 J 2750 J 2600 J 2790 J
ThMtAs 10 w 1.0 U 1.0 U 1.0 U
Vommiam 2.8 U 2.1 U 3.6 U 2.8 U
2311 19.0 20.1 2.0 U 7.0 U
Cyomid 10.0 U NR 10.0 U NR
sDG U 800480 800480 B0048D 60048D

PAGE S OF S
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TABLE NI-2. GROUND-WATER ORGANIC ANALYTICAL RESULTS FOR I oo-EM-1 MONITORING WELLS: FIRST SAMPLING ROUND PAGE 1 OF 3

1100-EM-1 WELL 0
MONITORNN WELLS SAMPLE 1C

TIC MW-I MW-M MW-a MW-4 MW-6 MW-M MW-6 MW-? MW-4

PARAMETER RETENTION OO2ST 90m3 904T 64020 T 26102 C 9o031 MnT Boos-r 9em41
TiME (ppb) (ppb) (ppb) (ppw (pb) (ppb) (ppb) (n" (pp)

VOLATILE OAGARICS
se, 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
2-blhn 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

clowem I U I U I U 0.JJ I 1 0.6J 1 U 1 U
Mcsa I U I U I U I J I U 1 U I U I U I U

taitoflvdn I U I U I U I1J 0.8 0.8J 0.7 J I U I U
1,1,1-lharoehiue I U I U I U 3 J 4 4 2 1 U 0.8 J

bldweuoveh 1 U I U I U IJ I U I U I U I U I U

VO.ATI.E OGANIC T1Ca
wlgoutms6muns 2.05 ND NO ND ND ND ND ND ND ND

lhicNomImwolmae 2.08 ND No ND NO ND ND ND ND ND
Stammmau 2.13 ND ND ND ND ND ND ND ND ND

t.,-McMoro-1,--Omn 2.73 ND ND ND NO ND ND ND ND No
nmown 23.79 ND ND ND ND ND ND ND NO NI

SEMi-VOLATILE ORGANCS
10 U 10 U 10 U 10 U 15 U 10 U 10 U 10 U 10 U

butlybnzmphlhilieS 10 U 10 U 10 U 10 U 15 U 10 U 10 U 10 U 10 U
fuorwsen 10 0 UOU 10 U 10 U 10 U 10 U 10 U 10 U

py. 10 U 10 U 10 U 10 U is U 10 U 10 U 10 U 10 U

SM-VOLATILE O(RANC TICs
-. 37 NO ND NO NO ND ND ND ND ND

cya9nw, .a.S. 8.03 ND ND 13 J ND ND NO ND ND NO
t, S 8.12 ND NO ND NO ND NO NO ND NO

unn 10.55 8.4 J NO ND NO ND ND 8.6 J 0.4 J NO
cyupoeliedimmms euu~i 10.92 ND NO ND NO ND ND ND 12 J ND

unbokn. 10.94 6.0 J NO ND ND ND ND 7.0 J ND ND
cySSmume, ddoas 14.14 ND ND NO NO ND No ND 7.0 J ND

Sui,2-chmo--.pho~hs 21.20 220 J ND No 110 J ND ND ND 24 J ND
ell-mS. 2-ohlwc-,pbmphs 21.62 ND ND 36 J ND ND ND ND ND ND
aliSn.l,2-dro-,pcqsp 21.64 NO is J ND ND 200 J 140 J ND ND NO

aulm,. 22.04 ND ND ND ND ND No ND 3.8 J ND
untmnn 2n.87 3.4 J ND ND ND ND ND ND ND ND
unlap 26.46 ND NO No ND ND ND ND 8.6 J ND

omdsmndl acid 28.54 ND ND NO ND ND ND ND ND ND
unWWn 28.77 NO NO ND ND ND ND ND ND ND

macM2-We"hyp 28.92 ND ND NO ND ND ND ND ND ND
unbou 30M.0 NO NO NO ND ND ND ND ND ND
unkmnn 32.07 ND N NO ND ND NO NO ND ND

OE 90007n 900026 900480 900071 900028 90021 90007 9007n 900028

a'
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TABLE Nt-2. GROUND-WATER ORGANIC ANALYTICAL NMSUSLfrS FOR I I0EV-1 MOWTO pG WELL& FIR SAPLING ROUND. (CONTD.)
'S J 1 1

PAGE 2 Of- 3

1100-EM-1 WELL #
MONITOwie WELLS SAMPLE ID

TIC MW-a MW-10 MW-11 MW-11D MW-12 MW-13 MW-14 MW-1 MW-17
PARAMETER RETENTION 0005 80016T Bm13T n14T 90000 90010T D0007 S0004T B0003l

TIE (ppW ow" (w" WW OWN I Pw a*"
VOLATILE OAGANICS
seso 2 U 2 U 2 U 2 U 2 U 2 U 2 U 10 U 2 U

2-buLtnew 2 U 2 U 2 U 2 U 2 U 2 U 2 U 10 U 2 U
," e I U I U I U I U I U 0.4 J 0.5 J S U I U

MI U U I U I U I U I U 1 5 U I U
IMueSse. U U I U I U 0.8 J 0.0 J 0.9 J 5 U I U

11.1-bleowsgune I U 1 08 0.9 J 2 2 2 J 5 U I U
lshluoasntm 1 U 0.6 J 09 J 2 92 90 40 84 1 U

VOLATIE ORANC ics
)ddarfara..Sia. 2.05 ND ND ND ND No ND ND NO NO

bisotaarawita 2.08 ND ND ND ND 3.0 J ND ND NO NO
VMMamOWAmueV 2.13 NO ND NO ND ND NO ND NO NO
Il,-Oliaol,2-SISn 2.73 NO No ND ND ND 3.0 J 4.0 J NO NO
nmban 23.79 NO NO ND ND ND ND ND ND ND

SE-VOLATIEORSAMMC
hoo , wi.- a IQU 10 U 10 U 73 10 U 10 U I U IO U 10 U

bm4%szdhdbiam 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

Iseusmns 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
p) n 10 U 10 U 10 U 10 U 10 U 10 U 10 U IQ U 10 U

S-VOL.ATIm GAn TICs
- fmv 8,I L6.37 NO No NO NO ND NO ND NO ND

.plaUrinW, cli 8.03 NO No NO NO ND NO NO No ND
8.12 ND ND NO NO ND ND NO NO NO

sibai 10. ND ND ND NO ND NO ND ND NO
eyloimbcaus, isued 10.02 NO ND ND NO ND NO ND NO NO

mioun 10.94 NO NO ND ND NO NO ND NO ND
.dadscusS 14.14 ND NO ND ND ND NO NO ND ND

dinhA. 2-chdro-,ph s 21.20 NO 20 J -w 00 J ND 46 J 64 J NO ND
anoui. 2-chlaro-, plsl 21.62 ND NO NO ND ND ND ND NO ND
dilm. 2-chlo-phopha 21.64 ND NO No NO ND NO ND ND ND

wnm 22.64 ND NO NO ND ND NO 4.6 J ND NO
uns 23.87 NO ND ND NO ND NO NO ND NO
snsd 20.46 NO ND ND NO ND ND NO ND NO

casasulc acId 20.54 NO ND ND ND ND ND NO ND NO
un&i in 28.77 NO ND ND ND ND ND ND No ND

o0admanIc acM, 2-athyp 28.92 ND ND ND NO NO ND ND ND ND
unmon 30.09 ND ND ND ND ND NO ND ND ND

unkImY 32.97 NO ND ND ND ND NO ND ND NO

90G0 300026 90007 300 90007 3000287T 007T A214s 900028



TABLE NI-2. GROUND-WATER ORGANIC ANALYTICAL RESULTS FOR 1100-EM-I MONITORING WELLS: FIRST SAMPLING ROUND. (CONT'D.) PAGE 3 OF 3

1100-EM-1 WELL #
MONITORNG WELLS SAMPLE ID

TIC 8537-E14 840-E14 841-EI3A S41-El2A 841-EI3S 843-E2 RWF-WEST WF-EAST
PARAMETER RETENTION 00053T SOCOT 800046 90067T 800044 BooesT Bmasat OMceIT

TIE (ppb) (ppb) (ppb) (ppb) (ppb) (ppw 0p) owpb)
VOLATILE ORGANICS
actne 2 U 2 U NR 2 U 2 U 2 U 2 U 2 U
2-ba,,. 2 U 2 U NR 2 U 2 U 2 U 2 U 2 U

achmoom 2 4 NR I U I U I U 3 4 J
Me= I U 1 U NR I U I U I U I U I U
lbamddrasOM. I U I U NR I U I U I U I U I U
1..l-"6diwoSn.n I U I U NR I U I U I U I U I U
blichdollrns It U I NR 1 U I U I U I U I U

VOLATILE AMaC ICS
vricofljewlie.own 2.06 ND ND NR ND NO ND ND No
blchlowmfoulooe. 2.08 ND ND NR NO NO No NO ND

krfiuiintupue 2.13 NO ND NR ND NO NO ND No
lAl-bldm-l- .2.73 ND ND NR ND ND NO ND NO

IMIkn 23.79 ND ND NR ND ND ND NO NO

SEM-V.ATE DNIAB1cS
M4u"-. qtlh~Ahd 10 U 10 U 10 U NR 10 U 10 U 10 U 10 U

-10 U 10 U 10 U NR 10 U 10 U 10 U 10 U
rudag.10 U 10 U 10 U NR 10 U 10 U 10 U 10 U

Pyn 10 U 10 U 10 U NR 10 U 10 U 10 U 10 U

SM VLATE OGAEM TIO.
6.37 ND ND ND NR NO No NO ND

2Sts. afi 8.03 ND ND ND NR NO ND ND NO
2.1 t '',....,.. 6.12 ND ND ND NR ND ND ND ND

10.56 ND ND ND NR ND ND NO NO
c.1pusl.rw.dsnu,.6, 10.92 NO NO ND NR ND NO ND NO

u 10.04 ND ND NO NR ND NO ND No
cplhfis wdcdmus. 14.14 ND ND ND NR ND ND ND NO

seant 2-1e41.-,phqs1 21.20 ND ND ND NR ND ND ND NO
ledmnal. 2-da-.p S 21.62 NO ND ND NR ND NO ND NO

femd. 2-ddaro-,pbmpl 21.64 ND ND ND NR ND NO ND ND
uimown 22.04 ND ND ND NR ND NO ND ND

,im cn 23.87 ND ND ND NR NO NO NO No
unk 26.46 ND NO ND NR No NO ND NO

olades micacd 26.64 ND No ND NR ND ND ND ND
unlue 28.77 ND NO ND NR ND NO No NO

octideoadd. 2-emdW 28.92 ND NO ND NR ND ND NO NO
unkeo 30.90 NO ND ND NR NO ND ND ND

unkIwew 32.07 NO NO NO NA NO NO ND ND
a-fl. nnnn 1an ZAsan P1flfl s;04.0 9004D 900480
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TABLE N1-3. TAL AND TCL PARAMETERS ANALYZED FOR
AND NOT DETECTED: FIRST SAMPLING ROUND

Parameter SQL Range
(ugIL)

Inorganics beryllium 1
cobalt 3
mercury 0.2-0.5
nickel 7-35
cyanide 10

Volatiles chloromethane 2-10
bromomethane 2-10
vinyl chloride 2-10
chloroethane 2-10
carbon disulfide 1-5
1,1-dichloroethene 1-5
1,1-dichloroethane 1-5
1,2-dichloroethene (total) 1-5
chloroform 2-10
1,2-dichloroethane 1-5
carbon tetrachloride 1-5
vinyl acetate 2-10
bromodichloromethane 1-5
1,2-dichloropropane 1-5
cis-1,3-dichloropropene 1-5
dibromochloromethane 1-5
1,1,2-trichloroethane 1-5
benzene 1-5
trans-1,3-dichloropropene 1-5
bromoform 1-5
4-methyl-2-pentanone 2-10
2-hexanone 2-10
1,1,2,2-tetrachloroethane 1-5
toluene 1-5
chlorobenzene 1-5
ethylbenzene 1-5
styrene 1-5
xylene (total) 1-5

Semi-Volatiles phenol 10-20
bis(2-chloroethyl)ether 10-20
2-chlorophenol 10-20
1,3-dichlorobenzene 10-20
1,4-dichlorobenzene 10-20

N1-9
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TABLE N1-3. TAL AND TCL PARAMETERS ANALYZED FOR
AND NOT DETECTED: FIRST SAMPLING ROUND

Parameter

Semi-Volatiles benzyl alcohol
1,2-dichlorobenzene
2-methylphenol
bis(2-chloroisopropyl)ether
4-methylphenol
N-nitroso-di-n-propyamine
hexachloroethane
nitrobenzene
isophorone
2-nitrophenol
2,4-dimethylphenol
benzoic acid
bis(2-chloroethoxy)methane
2,4-dichlorophenol
1,2,4-trichlorobenzene
naphthalene
4-chloroaniline
hexachlorobutadiene
4-chloro-3-methylphenol
2-methylnaphthalene
hexachlorocyclopentadiene
2,4,6-trichlorophenol
2,4,5-trichlorophenol
2-chloronaphthalene
2-nitroaniline
dimethylphthalate
acenaphthylene
2,6-dinitrotoluene
3-nitroaniline
acenaphthene
2,4-dinitrophenol
4-nitrophenol
dibenzofuran
2,4-dinitrotoluene
diethylphthalate
4-chlorophenyl-phenylether
fluorene
4-nitroaniline

SQL Range
(pg/L)
10-20
10-20
10-20
10-20
10-20
10-20
10-20
10-20
10-20
10-20
10-20
50-100
10-20
10-20
10-20
10-20
10-20
10-20
10-20
10-20
10-20
10-20
50-100
10-20

50-100
10-20
10-20
10-20

50-100
10-20

50-100
50-100
10-20
10-20
10-20
10-20
10-20

50-100

NI-10
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TABLE N1-3. TAL AND TCL PARAMETERS ANALYZED FOR
AND NOT DETECTED: FIRST SAMPLING ROUND

Parameter SQL Range
(pg/L)

Semi-Volatiles 4,6-dinitro-2-methylphenol - 50-100
N-nitrosodiphenylamine (1) 10-20
4-bromophenyl-phenylether 10-20
hexachlorobenzene 10-20
pentachlorophenol 10-20
phenanthrene 10-20
anthracene 10-20
di-n-butylphthalate 10-20
3,3'-dichlorobenzidine 50-100
benzo(a)anthracene 10-20
chrysene 10-20
di-n-octylphthalate 10-20
benzo(b)fluoranthene 10-20
benzo(k)fluoranthene 10-20
benzo(a)pyrene 10-20
indeno(1,2,3-cd)pyrene 10-20
dibenz(a,h)anthracene 10-20
benzo(g,h,i)perylene 10-20

Pesticides alpha-BHC 0.050
beta-BHC 0.050
delta-BHC 0.050
gamma-BHC (lindane) 0.050
heptachlor 0.050
aldrin 0.050
heptachlor epoxide 0.050
endosulfan i 0.050
dieldrin 0.10-0.20
4,4'-DDE 0.10-0.20
endrin 0.10-0.20
endosultan I 0.10-0.20
4,4'-DDD 0.10-0.20
endosulfan sulfate 0.10-0.20
4,4'-DDT 0.10-0.20
methoxychlor 0.50-1.0
endrin ketone 0.10-0.20
alpha-chlordane 0.50-1.0
gamma-chlordane 0.50-1.0
toxaphene 1.0-2.0

N1-11
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TABLE Ni -3. TAL AND TCL PARAMETERS ANALYZED FOR
AND NOT DETECTED: FIRST SAMPLING ROUND

Parameter SQL Range
(pugIL)

Pesticides aroclor-1016 0.50-1.0
aroclor-1221 0.50-1.0
aroclor-1232 0.50-1.0
aroclor-1242 0.50-1.0
aroclor-1248 0.50-1.0
aroclor-1254 1.0-2.0
aroclor-1260 1.0-2.0

NI-12



TABLE NI-A. GROUND-WATER CONVENTIONAL PARAMETERS ANALYTICAL RESULTS: FIRST ROUND SAMPLING.

1100-EM-1 Round I Well 0
Monitoring Wells Sample Id

Parameter Units MW-1 MW-02 MW-03 MW-04 MW-05 MW-05ODUP
B00024 B00034 800065 B00027 B00030 00032

Mkalty pg/L 261000.00 145000.00 303000.00 133000.00 132000.00 132000.00
Ammonium pg/I 50.00 U 50.00 U 60.00 50.00 U 50.00 U 50.00 U
Bromide pg/IL 1000.00 U 1000.00 U 1000.00 U 1000.00 U 1000.00 U 1000.00 U
Chloride Pg/I 58000.00 10500.00 173000.00 6500.00 600.00 6800.00
COD 01g/I 10000.00 U 10000.00 U 15000.00 U 10000.00 U 10000.00 U 10000.00 U
Collform MP/1O0 ml 2.20 U 2.20 U 2.20 U 2.20 U 2.20 U 2.20 U
SC ptholecm 720.00 440.00 1280.00 330.00 350.00 HR
Fluoride pg/L 500.00 U 500.00 500.00 U 500.00 U 500.00 U 600.00 U
Nitrate pg/ 900.00 15400.00 15800.00 7200.00 8300.00 84000.00
Nitrite pg/L 1000.00 U 1000.00 U 1000.00 U 1000.00 U 1000.00 U 1000.00 U
PH Sid. Units 7.90 7.90 7.30 8.10 8.20 NR
Temperature* C 16.10 15.50 16.90 15.0 15.40 HR
Phosphate pg/ 1000.00 U 1000.00 U 1000.00 U 1000.00 U 1000.00 U 1000.00 U
Sunate pg/ 29800.00 37000.00 32200.00 16300.00 20500.00 20500.00
OlseolvedOxyenr pg/L 000.00 4400.00 3500.00 6200.00 4200.00 NR

TOS pg/IL 301000.00 233000.00 648000.00 178000.00 187000.00 166000.00
TOC pg/L 2100.00 700.00 U 2000.00 500.00 U 600.00 U 800.00 U
TOXLDL pg/L 145.00 17.00 50.00 73.00 140.00 141.00
Turbidity NTU 1.30 6.20 00.00 3.50 0.40 0.00
Grose-Alpha pCI/t 8.40 4.40 17.00 2.90 3.90 NR
Gros-Beta pCI/L 12.70 8.20 14.70 7.40 6.50 NR
Srontium-o0 pCI/IL ND ND ND ND ND HR
Total Radium pCI/t 0.40 0.40 2.40 ND 0.50 HR
Tritium pCiIL ND ND ND ND ND NR

MPN - Most probable
number

NTU - Nephelomeric
turbidity units

NO - Not detected
HR - Not reported

- Parameter measured
in the igeld

PAGE I OF 5
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TABLE N1-4. GROUND-WATER CONVENTIONAL PARAMETERS ANALYTICAL RESULTS: FIRST ROUND SAMPLING.

1100-EM-1 Round I Well #
Monitoring Wells Sample Id

Parameter Units MW-06 MW-07 MW-0R MW-09 MW-10 MW-11
I B00022 B00020 800002 B00036 B00017 B00012

Alkalinity pg/IL 149000.00 160000.00 172000.00 94000.00 163000.00 151000.00
Ammonium pg/L 50.00 U 50.00 U 100.00 99.00 983.00 1470.00
Bromide pg/I 1000.00 U 1000.00 U 1000.00 U 1000.00 U 1000.00 U 1000.00 U
Chloride pgiL 8900.00 11300.00 15700.00 2500.00 16800.00 16400.00
COD pg/L 10000.00 U 10000.00 U NR 10000.00 U NR NR
Colmorm MPN/100 ml 2.20 U 2.20 U 2.20 U 2.20 U 2.20 U 2.20 U
SC* raho/om 400.00 430.00 510.00 250.00 870.00 80.00
Fluoride pg/L 500.00 U 500.00 U 50000 U 500.00 U 500.00 U 500.00 U
Nitrate pg/L 11800.00 10100.00 30600.00 500.00 U 170000.00 100000.00
Nitrite pg/l 1000.00 U 1000.00 U 1000.00 U 1000.00 U 1000.00 U 1000.00 U
pH. Sid. Units 7.90 NR 7.70 7.90 7.70 8.00
Thmperature* C 15.90 15.40 15.50 15.50 15.50 15.10
Phosphate pg/L 1000.00 U 1000.00 U 1000.00 U 1000.00 U 1000.00 U 1000.00 U
Sulfate pg/L 25400.00 30000.00 28800.00 18000.00 80300.00 88700.00
Dineold Oxygen pg/IL 3600.00 7200.00 5800.00 000.00 6500.00 000.00
TDS pg/I 201000.00 239000.00 300000.00 121000.00 511000.00 £12000.00
TOC pg/ 700.00 U 700.00 U 900.00 U 400.00 U 900.00 U 1000.00 U
TOXLDL pg/il 11.00 29.00 142.00 8.00 U 24.00 32.00
Turbidity NTU 1.30 7.60 1.10 1.30 00.00 15.10
Groee-Alpha pCI/L 3.00 4.80 3.80 1.30 11.90 12.20
Gross-seta pCi/L ND 6.10 5.30 6.40 30.20 35.20
Strontum-O pCI/L ND ND ND ND NO ND
Total Radium pCi/L 0.30 0.40 ND 0.20 2.00 2.00
Tritium pCi/L ND NO ND ND ND ND

MPN - Most probabe
number

NTU - Nephelometric
turbidity units

ND - Not detected
NR - Not reported

- Parameter measured
in the ild

z
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TABLE N-4. GROUND-WATER CONVENTIONAL PARAMETERS ANALYTICAL RESULTS: FIRST ROUND SAMPLING.

1100-BA-1 Round I Well .
Monroring Wells Sample Id

Parameter Units MW-Il OUP MW-12 MW-13 MW-14 MW-15 MW-17
B00015 B00051 B00009 600006 B00003 B00030

A&allnty pgIL 150000.00 186000.00 177000.00 181000.00 171000.00 113000.00

Ammonium paIL 1620.00 800.00 316.00 1180.00 81.00 50.00 U
bomide pAL 1000.00 U 1000.00 U 1000.00 U 1000.00 U 1000.00 U 1000.00 U
Chloride pA. 16200.00 15000.00 1490000 15200.00 15100.00 2700.00
COo pg/L NR 10000.00 U NR NR NR 15000.00 U
Coliform MPN100ml 2.20 U 2.20 U 2.20 U 1.00 U 1.00 U 2.20 U
SC. phom NP 900.00 920.00 930.00 800.00 2*0.00

Fluorkde pg/L 500.00 U 500.00 U 500.00 500.00 U 500.00 U 0.00 U
Nitrat p91L 177000.00 217000.00 208000.00 215000.00 143000.00 500.00 U
NItrfte pa/L 1000.00 U 1000.00 U 1000.00 U 1000.00 U 1000.00 U 1000.00 U
pH. Std. Units NR 7.50 7.80 7.90 7.80 7.80

Temperature C NR 15.90 16.40 15.90 16.00 14.80
Phosphate pgAL 1000.00 U 1000.00 U 1000.00 U 1000.00 U 1000.00 U 1400.00
Sulfate paiL 87900.00 82100.00 76300.00 85000.00 60200.00 13800.00
DissolvedOxygen* pg/L NR 2100.00 6000.00 3300.00 7200.00 000.00
TOS pg/L 520000.00 611000.00 553000.00 588000.00 477000.00 150000.00
TOC palL 000.00 U 1200.00 U 1100.00 U 1200.00 U 800.00 U 200.00 U
TOXLDIL pL 27.00 60.00 96.00 91.00 73.00 5.00 U
Turbidiy NTU 4.70 14.00 2.50 1.10 0.30 14.20

Gro e-Alpha pCiAL NR 7.00 9.10 6.30 9.30 2.20
Gross-Beta pCifL NR 34.60 28980 25.10 23.20 6.00
Sronlum-00 pC/l NR NO NO ND NO NO
Total Radium pCIIL. NR 1.20 1.60 1.50 ND 0.00
Tritlum pCI/L NR ND ND ND ND ND

MPN - Most probable
number

NTU - Nephelonetric
turbdlty unit.

ND - Not detected
NR - Not reported

- Parameter measured
In the field

-A
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TABLE NI-A. GROUND-WATER CONVENTIONAL PARAMETERS ANALYTICAL RESULTS: FIRST ROUND SAMPLING.

1100-EM-1 Round I Well #
Monitoring Wells Sample ld

Parameter Units RWF-EAST RWF-WEST 6-S37-E14 6-S40-E14 6-S41-E13A 6-S41-E13B
1 00062 800060 B00054 B00049 B00047 _00045

Alkalinity pg/i 79000.00 81000 00 81000.00 72000.00 104000.00 221000.00
Ammonium pg/l 50.00 U 50.00 U 50.00 U 50.00 U 50.00 U 50.00 U
Bromide pg/L 1000.00 U 1000.00 U 1000.00 U 1000.00 U 1000.00 U 1000.00 U
Chloride pg/L 1400.00 1200.00 1600.00 1300.00 1800.00 8500.00
COD pg/L 15000.00 U 15000.00 U 10000.00 U 10000.00 U 10000.00 U 10000.00 U
Coliform MPN/100ml 1.00 U 1.00 U 1.00 U 1.00 U 2.20 U 1.00 U
SC. pmho/cm 210.00 200.00 210.00 190.00 250.00 500.00
Fluoride pg/I 500.00 U 500.00 U 500.00 U 500.00 U 500.00 U 500.00 U
Nitrate pg/L 900.00 800.00 1400.00 800.00 6400.00 2500.00
Nitrite pg/I 1000.00 U 1000.00 U 1000.00 U 1000.00 U 1000.00 U 1000.00 U
pH* Sd. Units 8.10 8.00 8.20 8.20 8.10 7.50
Temperature* C 10.10 7.60 14.40 6.00 15.20 14.70
Phosphate pg/L 1000.00 U 1000.00 U 1000.00 U 1000.00 U 1000.00 U 1000.00 U
Sulfate pg/L 11400.00 11100.00 11100.00 11400.00 10500.00 0600.00
DisolwdOxygen* pg/IL 10400.00 10700.00 7300.00 11400.00 9400.00 1200.00
TDS pg/L 95000.00 91000.00 63000.00 31000.00 144000.00 263000.00
TOC pg/L 800.00 U 800.00 U 1000.00 1000.00 700.00 U 700.00 U
TOXLDL pg/L 16.00 17.00 7.00 U 15.00 .00 U 2.00 U
Turbidity NTU 0.10 U 1.40 0.20 0.20 2.70 0.30
Gross-Alpha pCI/L ND 1.00 2.20 1.10 ND 0.00
Grow-Beta pCI/L 2.30 ND ND ND 2.60 4.00
Strontium-00 pCi/L ND ND ND ND ND ND
Total Radium pCv/L ND ND 2.00 ND ND ND
Tritium pci/L ND ND NO ND ND ND

MPN - Moat probable
number

NTU - Nephelometric
turbidity units

ND - Not deteoted
NR - Not reported

- Parameter measured
in the field

z
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TABLE N1-4. GROUND-WATER CONVENTIONAL PARAMETERS ANALYTICAL RESULTS: FIRST ROUND SAMPLING.

MPN - Most probable
number

NTU - Nephlometric
turbidity units

NO - Not detecled
NR - Not rsported

- Parameter measured
in the field

z
'4

1100-EM-1 Round I Well i
Monitoring Well. Sample Id

Parameter Units 6-S43-E12
B0006

Mkalinity pg/L 17000.00
Ammonium pg/I 50.00 U
Bromide pg/L 1000.00 U
Chloride pg/L 31700.00
COo pg/il 10000.00 U
Celiform MPN/l00 ml 1.00 U
SC. pmholem 525.00
Fluoride pg/ 500.00 U
Nitrate pc/L 16300.00
Niarke pg/L 000.00 U
pH. aid. Units 7.70
Tompeature* C 16.90
Phosphate 0g/1 1000.00 U
Sulfate pg/L 20400.00
Dissolved Oxygen' pg/L 800.00
TDS pg/IL 270000.00
TOC pg/L 1100.00
TOXLDL pg/ 9.00 U
Turbidity NTU 0.00
Gross-Alpha pCI/L 2.00
Grose-Beta pCI/l 8.80
srontium-wg pCi/L ND
Total Radium pCI/L 0.30
Tritium pCI/L 1440.00
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TABLE N2--1. GROUND-WATER TAL ANALYTICAL RESULTS FOR I1100-EM-1 MONITORING WELLS: SECOND SAMPLING ROUND

I1100-EM-1 Round 2
MO0NITORING WELLS

Well ld MW-1 MW-2 MW-3 MW-4
Ponamewe Semple Id B000G9 B0001,0 B000G4 B000G15 B000J12 B000J13 B000J16 BoomJ

Type** ******

(pg/L) (pgL) (091L) (piptL) (pgL) (pgL) 0411L) (p0L)
Aluminum 83.8 U 138.0 U 381.0 135.0 U $12.0 00.2 U 237.0 102.0 U
Antimony 17.0 U 17 O U 17 O U 17.0 U 17.0 U 17.0 U 17.0 U 17.0 U
Aroorkc 2 7 J 3.v J 3.6 J 5A4 2.0 U 2.0 U 0.3 5.0
Gerken 50.5 49.7 51. 3 51,3 97.7 111.0 47.2 44.6

Boryllum 1.0 U to0 U 1to U t.o U 1.0 U 1.0 U 1.0 U 1.0 U
Csdmum 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U
Colckew 64400.0 64400.0 41200.0 41500.0 104000.0 125=,O. 30M.0 10200.0
Chromium 50.6 J 5.0 UJ1 45.4 J 5.0 UJ 41.5 J 6.0 UJ) 13.3 5.2 U
Cobakt 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U

Copper 3.2 U 3.2 U 9.7 U 3.2 U 3.4 U 2.2 U 7.6 U 2.0 U
Imon 305.0 J 35.5 UJ 543.0 J 29.4 UJ 1320.0 J 108.0 UJ 350.0 15.4 U
LOWd 2.0 U 2.0 U 2.0 U 8.5 J 2.0 U 2.0 U 2.0 U 10.0 U

Mogneelum 13900.0 J 14200.0 J $400.0 J 88M0.0 J 22800.0 J 2700.0 J 790.0 8740.0
Manowase 26.6 24.5 64.1 55.9 154.0 142.0 19.7 1.9 U
Mercuy 0.20 U 0.20 U 0.20 U 0.20 U 0 20 U 0.20 U 0.20 U 0.20 U
Nicke 101.0 73.8 27.7 15.0 U 54.6 47.9 15.0 U 15.0 U
Pollauolum 11820.0 6970.0 5950.0 5470.0 8490.0 10000.0 3730.0 4430.0 U
selenium 2.0 UJ 2.0 UJ 2Z0 UJ 2.0 U 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ
sume 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U
Sodlum 248W0.0 J 24900.0 J 23100.0 J 24300.0 J 34400.0 J 407W0.0 J 13800.0 J 14700.0 J
Thallkm 4.0 U 4.0 U 4.0 U 4.0 U 4.0 UJ 4.0 UJ 4.0 U 4.0 U
Vanadium 6.1 6.7 6.2 3.3 6.6 5.5 7.1 8.1
Zinc 4.5 5.2 2.5 2.7 9.4 3.7 10.9 UJ 19.9 U

Cywnid 10.0 U NR 10.0 U NR 10.0 U NR 10.0 U NR

SDG# B000GO BOOOGO B000GO BOOOGO BOOOGO BOOOGO B00007 B0J
*-Unflitered
-- FHIWre
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TA13LE N2-1. GROUND-WATER TAL ANALYTICAL RESULTS FOR 1 100-EM-1 MONITORING WELLS: SECOND SAMPLING ROUND

I1100-EM-1 Round 2
MONITORING WELLS

Well I MW-5 MW-6 MW-7 MW-6
Paramollar Sample Id B000K2 BO00K3 BOD0IH3 Bo00H4 B000H7 B000H6 BOD070 B00071

Type * ********

(pg/L) (p/L) (pg/1L) (pg/L) (09/1-1 (pg/L) 4pg11) (p/L
Aluminum 163.0 121.0 U 165.0 U 131.0 U 138.0 U 150.0 U 136.0 U 119.0 U

Antimony 17.0 U 17 O U 17.0 U 17.0 U 17.0 U 17.0 U 17.0 U 17.0 U
Ansemic 4.2 5.0 3.0 J 4.3 J 6.8 J 6.8 J 6.9 J 7.0 J

Barium 80.6 63.1 50.5 46.4 43.1 43.1 52.4 4&.3

Beryllhurn 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
CKdMIUM 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U
Calcium 33300.0 38100.0 41100.0 40100.0 49100.0 47300.0 54900.0 54000.0

Chromium 10.1 5.0 U 17.7 J 5.0 UJ1 5.0 U.1 6.0 UJ 7.9 5.0 U
Cobalt 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U

Copper SA4 U 2.0 U 3.2 U 2.1 U 3.2 U 2.1 U 2.6 3.5
gron 90.5 U 15.0 U 133.0 UJ 18.6 UJ 61.9 UJ 26,0 UJ 34.6 U 24.4 U
Lead 2.2 J 10.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U
Magnesium 6710.0 7430.0 8520.0 J 8570.0 J 80.0 J 8200.0 J 13700.0 13700.0

Moravolf, 92.1 52.7 W.9 4.9 27.5 17.1 8.9 9.0
Mercury 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
Nickel 22.1 17.3 22.5 15,0 U 15.0 U 15.0 U 15.0 U 15.0 U
Potsweur 4400.0 4800.0 U 5340.0 5470.0 5910.0 SM5.0 5150.0 SM0.0
Selenium 2.0 UJ 2.V UJ 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 2.0 U 2.1 J
Silver 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U
Sodim i8U00.0 J 20300.0 J 23400.0 J 22400.0 J 24200.0 J 23900.0 J 20700.0 J 20500.0 J
Thollium 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 UJ 2.0 U 2.0 U

Vanadium 3A4 5.2 &.9 6,3 11.1 10.6 9.4 U 9.3 U

Zlnc 20.4 UJ 13.0 U 2 0 U 2.3 2.0 U 2.0 U 4.2 3.6
Cyanide 10.0 U NR 10.0 U NR 10.0 U NR 10.0 U NR

SDG 0 800807 BoollJ9 B000GO BOOOGO tB00Go BO0OGO B00070 g5007O
S-Unfiltered
**- Filtered
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TABLE 142-1. GROUND--WATER TAL ANALYTICAL RESULTS FOR I1100-EM-1 MONITORING WELLS: SECOND SAMPLING ROUND

I 100-EM-1 Round 2
MONITORING WELLS

WeillId MW-9 MW-10 MW-11 MW-12
Parameter Somplo ld B00074 B00075 B00078 BOD079 800093 1300094 B00087 B000o8

Type **********

4101L) (pg&L) (g/L) (pg/L) (pgL) (00,L) (911.) (p1L)
Aumintan 121.0 U 115.0 U 418.0 136.0 U 194.0 U M3.0 U 331.0 110.0 U
AAnony 17.0 U 17.0 U 17.0 U 17 0 U I7.O U 17.0 U 17.0 U 17.0 U
Arsenic 2.0 U 2.0 U 2.2 J 2.1 2V0 U 2.0 U 2.5 2.7
Barwkm $3.0 63.6 97.3 96.7 95.4 97.3 111.0 111.0

sorywornm 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U to0 U 1.0 U 1.0 U
Cadmkum 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U
Calckwn 20100.0 20100.0 97700.0 98m0.0 98w0.0 OU70.0 115000.0 1101m0.0
Chromium 6.0 U 5.0 U 6.7 5.0 U 5.0 U 5.0 U 17.0 5.0 U
Cobalt 3.0 U 3.0 U &.0 U 3.0 U &.0 U 3.0 U 3.0 U 3.0 U
CopPer 2.6 2.0 U 2.0 U 2.7 2.0 U 2.0 U 6.3 2.0 U
Iron 42.7 U 23.2 U 627.0 18.2 U 130.0 U 34.6 U 388.0 45.5 U
LOWd 2.0 U 2.7 54.0 2.0 U 2.0 U 2.0 U 2.0 UJ 2.0 U
Magneskum 4990.0 4960.0 209M0.0 20300.0 21100.0 21200.0 238M0.0 23@0.O

Mangnes 210.0 201.0 U 44.6 27.7 185.0 100.0 41.2 36.8
Morm"r 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
IN"e 45.6 15.0 U 15.0 U 15.0 U 15.0 U 16.0 U 16.0 U 15.0 U
Polavolum 4450.0 4&40.0 U 8m5.0 9140.0 10100.0 em7.0 9m4.0 so10.o
Selenium 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U
Mmse 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U
Bodkum 26M0.0 J 25100.0 J 300D0.0 J 30200.0 J 33000.0 J 32700.0 J 321100.0 J 32900.0 J
Thallkm 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U
VWWAdiM 3.0 U 3.0 U 6A4 U 5.5 U 4.5 U 4.0 U 7.3 U 6.4 U
Zkmc 2.3 2.0 U 6.7 2.0 U 2.3 3.7 2.0 U 2.0 U

Cyanide 10.0 U NR 10.0 U NR 10.0 U NR 10.0 U NR

!me # BMM70 B00070 OM070 OM070 OM070 B00070 SM070 9=070
*-Unfiltered
**- Filtered
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TA13LE 142-1. GROUND-WATER TAIL ANALYTICAL RESULTS FOR I1l00-EM-I MONITORING WELLS: SECOND SAMPLING ROUND

I1100-EM-1 Rmund 2
MONITORING WELLS

We"Id MW-12D MW-13 MW-14 MW-16
Paramoter Saplo Id B00091 800092 BOOD95 B00096 BM0100 S000F5 8000GO 8000G1

Type ***-- ----

(4V)(AL) (gL pgt p/) s/) (gl) (gL
Akumnm 137.0 U 98.2 U 167.0 U 94.1 U 99.6 U 125.0 U 126.0 U 115.0 U
Aonimny 17.0 U 17.0 U 17.0 U 17.0 U 17.0 U 17.0 U 17.0 U 17.0 U
Arsenic 3.6 2.0 U 3.3 3.3 2.0 U 2.0 U 4.1 J 3.2
Bwrkm 114.0 114.0 104.0 07.9 105.0 105.0 79.5 92.8
Beryllkm 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
CAdmkum 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U
Calko l1ism.0 11700-0.0 107000.0 104000.0 112000.0 114000.0 93000.0 84000.0
Chrmonium 16.8 5.0 U 16.3 5.0 U 5.0 U 7.9 28.5 J 5.0 uj
Cobalk 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U
Comme 3.5 6.2 6.1 2S6 5.2 6.1 4.3 U 3.2 U
kmn 99.6 U 68.6 U 79.5 U 24.5 U 34.0 U 30.9 U 159.0 UJ 16.0 UJ1
LOWd 2.0 UJ 2.0 U 2.0 U 2.0 U 2A4 J 2.0 U 2.0 U 2.0 u
Mourwalum 23900.0 2400.0 22800.0 219DO.0 240.0 25=0.O 17M0.0 J 17300.0 J
M.. 0ee 30.4 40.2 109.0 96.6 214.0 216.0 13.8 7.0
Mwromy 0.20 U 0.20 U 0.20 U 0.20 U O 20 U 0.20 U 0.20 U 0.20 U
Nickel 15.0 U 15.0 U 15.0 U 15.0 U 15.0 U 15.0 U 25.9 15.0 U
Potmwalm 9150.0 11990.0 sm0.0 8510.0 10100.0 10300.0 7300.0 7430.0
Sakenkm 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 UJ1 2.0 U
011me 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3-0 U 3.0 V
Sodkum 33M0.0 J 33700.0 J 31400.0 J 30500.0 J 34300.0 J 35200.0 J 21111IM.0 J 27100.0 J
Themlum 2.0 U 2.0 U 2.0 U 2.0 UJ 2.0 U 2.0 U 4.0 U 4.0 U
VoNedkm 7.4 U 4.4 U 9.4 U 6.0 U 3.0 U 3.0 U 5.9 4.1
Zinm 2.0 U 21.4 7.2 2.0 U 4.2 5.0 U 8.2 6.4
Cyanide 10.0 U NA 10.0 U NR 10.0 U NR 10.0 U NR

SDG # 00 80007 007 B00070 8=70 0007 000GO i8000w-
*-Unltwred
**- Fifterod
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TABLE N2-1. GROUND-WATER TAL ANALYTICAL RESULTS FOR I1100-EM-1 MONITORING WELLS: SECOND SAMPLING ROUND

I1100-EM-1 Rossnd 2
L40NITORING WELLS

Well Id MW-17 MW-17D S27-E14 S29-E12
parameter Sample Id B0001.1 B30001-2 B0001-5 B0001-6 B"002 BOOMZ Boovxo 8000

(4011 (pA.) (pgL) (MOIL) (pgAL) (p01L) (p&VL) (sg1L
Akuminum 217.0 121.0 U 237.0 112.0 U 96.1 U 65.5 U 131.0 U 112.0 U
Antimony 17.0 U 17.0 U 22A1 U 17.0 U 17.0 U 17.0 U 17.0 U I7.O U
Arsenic 2.7 2.0 U 2.A 2.0 U 5.9 6.0 5.9 5.4
Barkon 23.6 18.0 23.8 18.6 50.2 48.3 50.2 50.2
awryftim 1.0 U to0 U to0 u 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Cadmhfm 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U
Calcknn 231100.0 26700.0 238M0.0 26M0.0 57500.0 54000.0 50500.0 53900.0
Chromlim 13.6 &.0 U 6.6 5.0 U S.0 U 5.0 U &.0 U 5.0 U
Cobalt 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U
Copper 10.9 U 2.0 U 2.2 U 2.0 U 2.0 U 2.0 U 3.0 2.0 U
krl 207.0 23.2 U 180.0 U 15.0 U 52.5 U 15.2 U 3000.0 18.7 U
LOWd 3.9 J 10.0 U 2.0 U 2.0 UJ 10.7 2.0 U 20.0 U 20.0 U

Magneeksm 4340.0 5SM.0 4720.0 5610.0 11400.0 J 10600.0 J 10400.0 J 11300.0 J

Mangese 100.0 102.0 95.4 103.0 1.0 U 1.0 U 92.5 4.1 U
Morctory 0.2 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
"1"ke 15.0 U 15.0 U 15.0 U 15.0 U 15.0 U 15.A U 15.0 U 15.0 U
Potwooksm 3130.0 4110.0 U 3340.0 4020.0 U 5070.0 SM30.0 5810.0 41190.0
sellarium 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 2.0 U 2.0 U 5.7 J 2.2 J

Slver 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U
Sodkse 20200.0 J 209M0.0 J 20400.0 J 20400.0 J 23500.0 J 21400.0 J 23100.0 J 24N00.0 J
Thallkam 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U
Vanadkum 3.0 U 3.7 3.0 U 3.0 U 5.0 9.1 10.0 9.1
Zinc 13.6 UJ 18.3 U 9.3 UJ 15.9 U 2.0 U 2.5 U 27.4 U 22.5 U

Cyanide 10 0 U NR 10.0 U NR 10.0 U NR 10.0 U NR

SDG # BOOB07 B00WJ9 BOOB07 9000J19 B009XI B00eX1 BooeXi BOOOX1
*-Unfifered
--- Filered

PAGE 5 OF 8

z
v
ul



9 I I j

TA1LE N2-1. GROUND-WATER TAL ANALYTICAL RESULTS FOR 1100-EM-1 MONITORING WELLS: SECOND SAMPLING ROUND

1100-EM-I Round 2
MONITORING WELLS

Well Id S30-EISA S31-E13 S32-E13A S37-E14
Parameter Sample Id BOO9Y7 B009YS B009Y3 B009Y4 B009X5 BocOXo B000MG B000M7

Type " -

(p/L) (p/L) (Uv&) (091L) (p/L) (pgL) (pgL) 0011.)
Aluminum 121.0 U 86.0 U 90.2 U 107.0 U 132.0 U 106.0 U 148.0 113.0 U
Antimony 17.0 U 17.0 U 17.0 U 17.0 U 17.0 U 17.0 U 17.0 U 17.0 U
Arsenic 2.5 2.6 3.0 4.8 3.2 J 2.3 2.0 U 2.0 U
Barium 59.0 80.2 80.3 79.0 72.8 70.9 20.2 16.1
Berylum L oU 1.0 U 1.0 U to U to U to U 1.0 U 1.0 U
Cadmium 3.0 U 3.0 U 3.O U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U
Calcium 06100.0 69200.0 83100.0 81700.0 66700.0 68500.0 24300.0 25700.0
Chromium 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 7.2 5.0 U
Cobalt 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U
Copper 2.0 U 2.0 U 2.0 U 2.0 U 2.0 2.0 U 4.3 U 2.6
Iron 204.0 21.1 U 1190.0 48.6 U 2140.0 58.5 U 18.0 U 15.0 U
Lead 2.0 U 2.0 U 20.0 U 20.0 U 2.0 UJ 20.0 U 3.1 J 2.0 U
Magnesium 12500.0 J 13000.0 J 16800.0 J 16700.0 J 15500.0 J 16400.0 J 4320.0 4530.0
Mangaune, 2.3 U 1.8 J 14.8 2.1 U 32.5 5.8 1.0 U 1.0 U
Mercury 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
NIckN, 15.0 U 15.0 U 18.5 15.0 U 15.0 U 15.0 U 15.0 U 15.0 U
Potassium 5880.0 6390.0 6890.0 6540.0 6010.0 5910.0 1530.0 2000.0 U
SelenIum 2.0 UJ 2.0 UJ 2.0 UJ 2.0 U 2.0 U 2.0 U 2.0 UJ 2.0 UJ
Siver 3.0 U 3.O U 3.O U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U
Sodium 13100.0 J 13700.0 J 17200.0 J 17000.0 J 16800.0 J 16800.0 J 15700.0 J 15700.0 J
Thallium 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U
Vanadium 6.0 6.5 8.6 5.8 4.5 3.9 3.0 U 3.3
Zinc 91.2 44.1 U 11.3 U 3.0 U 69.5 U 17.0 U 5.1 UJ 35.4 U
Cyanide 10.0 U NR 10.0 U NR 10.0 U NR 10.0 U NR

SDG # BooXI 8009Xi B009X1 B009XI B009X1 B009XI 500907 9000J1
* - Unfiltered

- Filtered
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TABLE N2-1. GROUND>-WATER TAL ANALYTICAL RESULTS FOR I1100-EM-1 MONITORING WELLS: SECOND SAMPLING ROUND

I 100-EM-1 RoUnd 2
MONITORING WELLS

WellId S40-E14 S4l-E13A S41-E13B S43-E12
Paamww Somple Id 6009WS B009W6 B0001-7 BM0LS BOOOM I B000M2 BM0K8 B000K7

Type --- *- ----

Ww/L (Pg&L p# p) (4(L) 6410/L (pgwL) (0g9k)
Aluminu 105.0 U 111.0 U 179.0 89.3 U 145.0 $7.0 U 138.0 107.0 U
Afvllmoy 17.0 U 17.0 U 17.0 U 17.0 U 17.0 U 17.0 U I7TO U 17.0 U
Amrei 2.0 U 2.0 U 3.0 2.0 U 4.7 3.5 4.0 3.7 U
sokim 13.5 7.4 34.5 31.6 58.9 58.2 00.6 65.6
Boryllm 1.0 U 1.0 U 1.0 U to0 U to0 U 1.0 U 1.0 U 1.0 U
CAdntkm 3.0 U 3.0 U 3.0 U 3.0 U 3 O U 3.0 U 3.0 U 3.0 U
Comcim 21400.0 22300.0 39500.0 42500.0 501100.0 a7m0.0 119000.0 90700 ,0
Chroxium 12.5 6.0 U 21.8 5.0 U 7.7 5.0 U 13.0 5.0 U
Cobaft 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U
Coppw 9.7 U 2.0 U 5.4 U 2.0 U 10.9 U 2.0 U 8.7 U 7.7 u
Irmn 70.2 U 15.0 U $1.0 U s9.6 U 72.1 U 18.9 U 95.2 U 1.0U
Lmad 2.0 U 2.0 U 2.3 J 2zo UJ 2.0 U 10.0 U 2.0 U 10 0 uu
M-gn 0 u 4020.0 4470.0 752".0 84m.o 12300.0 14000.0 17300.0 18180.0
manvnes 2.4 1.0 U 8.7 1.9 20.7 21.5 3.1 4.4 U
mormuy 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
Nickel 15.0 U 15.0 U 16.2 21.8 15.0 U 15.0 U 23.9 20.4 U
Poftedium 372.0 UJ 717.0 U 3010.0 4150.0 U s5m.0 51103.0 7710.0 sm0.0 U
solenilm 2.1 J 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ 2.0 UJ1 2.0 UJ 2.0 U
anver 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U
Sodkum 2540.0 J 2700.0 J 7090.0 J 7420.0 J 1770.0 J 19400.0 J 23800.0 J 26100.0 J
Thallim 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U
Vonodkon 3.0 U 3.0 U 6.5 6.6 7.0 6.4 0.9 10.1
Zinm 21.1 UJ 28.7 U 6.9 UJ 16.1 U 40.0 UJ 21.5 U 18.3 UJ 26.9 U
Cylnide 10.0 U NR 10.0 U NR 10.0 U MR 10.0 U NR

jDG # B00807 B000Jo 008B07 BOOMJ BO"97 BOOMJ Boom-7 BOOMJ
-- UnMilemd
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TABLE N2-1. GROUND-WATER TAL ANALYTICAL RESULTS FOR 1100-EM-1 MONITORING WELLS: SECOND SAMPLING ROUND

1 100-EM-1 Round 2
MONITORING WELLS

Well Id RWF-EAST RFW-WEST
Parameter Sample Id B00B08 B00B09 B00812 B00B13

Type

(Mg/L) (pg/L) (Ig/L) (,g/L)
Aluminum 134.0 U 86.9 U 134.0 U 102.0 U
Antimony 26.3 17.0 U 235.0 17.0 U
Arsenic 2.0 U 2.0 U 2.0 U 20 U
swlum 11.8 9.9 15.1 11.1
Berylium 1.0 U 1.0 U 1.0 U 1.0 U
Cadmium 3.0 U 3.0 U 3.0 U 3.0 U
Calcium 23500.0 25400.0 22100.0 24600.0
Chromium 5.0 U 5.0 U 8.8 5.0 U
Cobalt 3.0 U 3.0 U 3.0 U 3.0 U
Copper 35.8 23.9 35.8 12.8
Iron 88.4 U 15.0 U 58.2 U 15.0 U
Law 2.6 J 2.0 U 2.8 J 2.0 U
Magnesium 4210.0 5060.0 4180.0 5050.0
Monganese 3.2 1.0 U 1.7 1.0 U
Mercury 0.20 U 0.20 U 0.20 U 0.20 U
Nick 15.0 U 15.0 U 16.2 15.0 U
Poa"g n 1010.0 619.0 U 630.0 874.0 U
Selenium 2.0 UJ 2.0 UJ 2.0 UJ 2.0 U
Sty., 3.0 U 3.0 U 3.3 3.0 U
Sodium 2560.0 J 2850.0 J 2820.0 J 2960.0 J
ThallIum 4.0 U 4.0 U 4.0 U 4.0 U
Vanadium 3.0 U 3.0 U 3.0 U 3.0 U
Zine 46.6 J 24.3 U 50.9 J 24.4 U
Cyanide 10.0 U NR 10.0 U NH

SoG B00B07 8000J9 B00B07 B000J9
* - Unfiltered

- Filtered
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TABLE N2-2. GROUND-WATER TCL ANALYTICAL RESULTS FOR 1100-EM-1 MONITORING WELLS: SECOND SAMPLING ROUND

1100-EM-1 Round Two
MONITORING WELLS

Well Id MW-I MW-2 MW-3 MW-4 MW-5 MW-6
PARAMETER Sample id BOOOG9 B000G4 B000J2 B000J8 B000(2 8000H3

RIT (pg/L) (pg/L) (pgIL) (pg/L) (p/L) (pUVL)
VOLATILE ORGANICS
methylene chloride 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
acetone 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
chloroform 1.0 U 1.0 U 1.0 U 0.5 J 0.9 J 1.0 U
2-butanone 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
1,1, 1-trichloroethane 1.0 U 1.0 U 1.0 U 2.0 4.0 0.9 J
trIchloroethene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
tetrachloroethene 1.0 U 1.0 U 1.0 U 1.0 0.8 J 0.8 J

SEMI-VOLATILE ORGANICS
bis(2-ethylhexyt)phthalate 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
DI-n-butylpthalate 10.0 U 10.0 U 2.0 J 10.0 U 10.0 U 10.0 U

VOLITILE ORGANIC TICs
butanolc acid, methyl ester 10.74 ND ND ND ND ND ND

SEMI-VOLATILE ORGANIC TICs
ethanol, 2-chloro-, phosphat 21.67 ND ND ND ND ND ND
ethanol, 2-chloro-, phosphat 21.82 ND NO ND ND 58.0 J ND
Unknown 6.50 ND ND ND ND ND ND
Unknown 29.12 ND ND ND 7.0 J ND ND
Unknown 32.24 ND ND ND ND ND ND
Unknown 33.67 ND ND ND ND ND ND
Unknown 35.14 ND ND ND ND ND ND

SG # B000G0 BOOOG0 B000G0 800808 B00806 6000G0
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TABLE N2-2. GROUND-WATER TCL ANALYTICAL RESULTS FOR 1 100-EM-1 MONITORING WELLS: SECOND SAMPLING ROUND

1100-EM-1 Round Two
MONITORING WELLS

Well Id MW-7 MW-8 MW-9 MW-10 MW-11 MW-12
PARAMETER Sample Id B000H7 B00070 800074 B00078 B00083 B00087

FT (pg/L) (pg/L) (g1L) (pg/L) (pgL) (pgL)
VOLATILE ORGANICS
methylene chlorlde 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
acetone 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
chloroform 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 10 U
2-butanone 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
1.1,1-trichloroethane 1.0 U 0.8 J 1.0 U 1.0 1.0 2.0
trichloroethene 1.0 U 10 U 1.0 U 2.0 3.0 110.0
tetrachloroethene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.7 J

SEMI-VOLATILE ORGANICS
bIs(2-ethylhexyphthalate 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
Di-n-butylpthalate 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U

VOLITILE ORGANIC TICs
butanolc acid, methyl ester 10.74 ND ND ND ND ND ND

SEMI-VOLATILE ORGANIC TICs
ethanol, 2-chloro-, phosphat 21.67 ND ND 150.0 J ND ND ND
ethanol. 2-chloro-, phosphat 21.82 ND ND ND ND ND ND
Unknown 6.50 ND ND 6.3 J ND ND ND
Unknown 29.12 ND ND ND ND ND ND
Unknown 32.24 ND ND ND ND ND ND
Unknown 33.67 ND NO ND ND ND ND
Unknown 35.14 ND ND ND ND ND ND

SDG # BGOOGO 800070 B00070 800070 B00070 800070

z
0
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TABLE N2-2. GROUND-WATER TCL ANALYTICAL RESULTS FOR 1100-EM-1 MONITORING WELLS: SECOND SAMPLING ROUND PAGE 3 OF 5

1100-EM-1 Round Two
MONITORING WELLS

Well Id MW-12D MW-13 MW-14 MW-15 MW-17 MW-17D
PARAMETER Sample Id B00091 B00095 B00100 B000G0 80001-1 B0001-5

RT (pgIL) (pg/L) (pg/L) (g/L) (pg/L) (pgiL)
VOLATILE ORGANICS
methylene chlorlde 1.0 U 1.0 U 1.0 U 1.0 Uo 1.0 U 1.0 U
acetone 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
chloroform 1.0 U 1.0 U 1.0 U 1.0 Uo 1.0 U 1.0 U
2-butanone 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
1,1.1-Irichloroethane 2.0 2.0 1.0 1.0 J 1.0 U 1.0 U
trichloroethene 97.0 91.0 73.0 80.0 1.0 U 1.0 U
tetrachloroethene 0.7 U 0.7 U 0.6 J 1.0 UJ 1.0 U 1.0 U 0

SEMI-VOLAT1LE ORGANICS
bI9(2-ehytylphthalate 10.0 U 10.0 U 10.0 U 10.0 U 2.0 J 10.0 U
DI-n-butylpthalate 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U

VOLITILE ORGANIC TICs
butanoic acid, methyl ester 10.74 ND ND ND ND ND ND

SEMI-VOLATILE ORGANIC TICs
ethanol. 2-chloro-. phosphat 21.67 ND ND ND ND ND ND
ethanol, 2-chloro-, phosphat 21.82 ND ND NO NO ND ND
Unknown 6.50 ND ND ND ND ND ND
Unknown 29.12 ND ND ND ND ND ND
Unknown 32.24 5.3 J ND ND ND ND ND
Unknown 33.67 13.0 J ND ND ND ND ND
Unknown 35.14 12.0 J ND ND ND ND ND

BSOO7M0 8000G0 BO0B08ISDG If |B00070 800070 B00B08
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TABLE N2-2. GROUND-WATER TCL ANALYTICAL RESULTS FOR 1 100-EM-1 MONITORING WELLS: SECOND SAMPLING ROUND

1 100-EM-I Round Two
MONITORING WELLS

Well Id S27-E14 E29-E12 S30-E15A S31-E13 S32-E13A S37-E14
PARAMETER Sample Id B009Z1 B009X9 B009Y7 B009Y3 8009X5 BOOM6

RT (pg/L) (pg/L) (pg/L) (pgIL) (gIL) (pg/L)
VOLATILE ORGANICS
methylene chloride 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
acetone 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
chloroform 1.0 U 1.0 U 5.0 1.0 U 1.0 U 4.0
2-butanone 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
1,1,1 -trichlorodthane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
trlchloroothene 0.9 J 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
tetrachloroethene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

SEMI-VOLATILE ORGANICS
bls(2-ethyheyl)phthalate 10.0 10.0 U 27.0 130000.0 10.0 U 10.0 U
Di-n-butylpthalate 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U

VOLITILE ORGANIC TICs
butanoic acid. methyl ester 10.74 0.9 J ND ND ND ND ND

SEMI-VOLATILE ORGANIC TICs
ethanol, 2-chloro-, phosphat 21.67 ND ND ND ND ND ND
ethanol, 2-chloro-, phosphat 21.82 ND ND ND ND ND ND
Unknown 6.50 ND ND ND ND ND ND
Unknown 29.12 ND ND ND ND ND ND
Unknown 32.24 ND ND ND ND ND ND
Unknown 33.67 ND ND ND ND ND ND
Unknown 35.14 ND ND ND ND ND ND

SDG # B00B16 B00B16 B00B16 B00B16 800B16 800B06

z9
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TABLE N2-2. GROUND-WATER TCL ANALYTICAL RESULTS FOR 1100-EM-I MONITORING WELLS: SECOND SAMPLING ROUND

1100-EM-1 Round Two
MONITORING WELLS

Well id S40-E14 S41-E13A S41-E13B S43-E12 RWF-EAST RWF-WEST
PARAMETER Sample Id B009W5 8000L7 BOOOM1 BOOOK6 B00B08 B00B12

FT (pg4L) (pg/L) (pg/L) (pg/IL) (pgIL) (pgL)
VOLATILE ORGANICS
methylene chloride 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
acetone 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
chloroform 1.0 U 1.0 U 1.0 U 1.0 U 0.7 J 0.3 J
2-butanone 1.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U
1.1,1 -trlchloroothane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
trIchloroethene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
tetrachloroethene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

SEMI-VOLATILE ORGANICS
bls(2-Sthylhexy)phthalate 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 2.0 J
DI-n-butylpthalate 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U 10.0 U

VOLITILE ORGANIC TICs
butanoic acid, methyl ester 10.74 ND ND ND ND ND ND

SEMi-VOLATILE ORGANIC TICs
ethanol, 2-chloro-, phosphat 21.67 ND ND ND ND ND ND
ethanol, 2-chloro-, phosphat 21.82 ND ND ND ND ND ND
Unknown 6.50 ND ND ND ND ND ND
Unknown 29.12 7.6 J ND ND ND ND ND
Unknown 32.24 ND ND NO ND ND ND
Unknown 33.67 ND ND ND ND ND ND
Unknown 35.14 ND ND ND ND ND ND

SDG # B00008 B00B08 B00808 B00808 B00B08 800808

PAGE 5 OF 5
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TABLE N2-3. TAL AND TCL PARAMETERS ANALYZED FOR
AND NOT DETECTED: SECOND SAMPLING ROUND

Parameter SQL Range
(pg/L)

Inorganics beryllium 1
cadmium 3
cobalt 3
mercury 0.2
thallium 2-4
cyanide 10

Volatiles chloromethane 2-10
bromomethane 2-10
vinyl chloride 2-10
chloroethane 2-10
carbon disulfide 1-5
1,1-dichloroethene 1-5
1,1 -dichloroethane 1-5
1,2-dichloroethene (total) 1-5
1,2-dichloroethane 1-5
carbon tetrachloride 1-5
vinyl acetate 1-5
bromodichloromethane 1-5
1.2-dichloropropane 1-5
cis-11,3-dichloropropene 1-5
dibromochloromethane 1-5
1,1,2-trichloroethane 1-5
benzene 1-5
trans-1,3-dichloropropene 1-5
bromoform 1-5
4-methyl-2-pentanone 10-50
2-hexanone 10-50
1,1,2,2-tetrachloroethane 1-5
toluene 1-5
chlorobenzene 1-5
ethylbenzene 1-5
styrene 1-5
xylene (total) 1-5

Semi-Volatiles phenol 10
bis(2-chloroethyl)ether 10
2-chlorophenol 10

N2-14
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TABLE N2-3. TAL AND TCL PARAMETERS ANALYZED FOR
AND NOT DETECTED: SECOND SAMPLING ROUND

Parameter SQL Range
W(gL)

Semi-Volatiles 1,3-dichlorobenzene
1,4-dichlorobenzene
benzyl alcohol
1,2-dichlorobenzene
2-methylphenol
bis(2-chloroisopropyl)ether
4-methylphenol
N-nitroso-di-n-propylamine
hexachloroethane
nitrobenzene
isophorone
2-nitrophenol
2,4-dimethylphenol
benzoic acid
bis(2-chloroethoxy)methane
2,4-dichlorophenol
1,2,4-trichlorobenzene
naphthalene
4-chloroaniline
hexachlorobutadiene
4-chloro-3-methylphenol
2-methylnaphthalene
hexachlorocyclopentadiene
2,4,6-trichlorophenol
2,4,5-trichlorophenol
2-chloronaphthalene
2-nitroaniline
dimethylphthalate
acenaphthylene
2,6-dinitrotoluene
3-nitroaniline
acenaphthene
2,4-dinitrophenol
4-nitrophenol
dibenzofuran
2,4-dinitrotoluene
diethylphthalate

N2-15
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TABLE N2-3. TAL AND TCL PARAMETERS ANALYZED FOR
AND NOT DETECTED: SECOND SAMPLING ROUND

Parameter

Semi-Volatiles

Pesticides

4-chlorophenyl-phenylether
fluorene
4-nitroaniline
4,6-dinitro-2-methylphenol
N-nitrosodiphenylamine (1)
4-bromophenyt-phenylether
hexachlorobenzene
pentachlorophenol
phenanthrene
anthracene
fluoranthene
pyrene
butylbenzylphthalate
3,3'-dichlorobenzidine
benzo(a)anthracene
chrysene
benzo(b)fluoranthene
benzo(k)fluoranthene
benzo(a)pyrene
indeno(1,2,3-cd)pyrene
dibenz(a,h)anthracene
benzo(g,h,i)perylene
alpha-EHC
beta-BHC
delta-BHC
gamma-SHC (lindane)
heptachlor
aldrin
heptachlor epoxide
endosulfan I
dieldrin
4,4'-DDE
endrin
endosulfan II
4,4'-DDD
endosulfan sulfate
4,4'-DDT

SQL Range
(pg/L)

10
10
50
50
10
10
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10

0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.10
0.10
0.10
0.10
0.10
0.10
0.10

N2-16
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TABLE N2-3. TAL AND TCL PARAMETERS ANALYZED FOR
AND NOT DETECTED: SECOND SAMPLING ROUND

Parameter SOL Range
(pg/L)

Pesticides methoxychlor 0.50
endrin ketone 0.10
alpha-chlordane 0.50
gamma-chlordane 0.50
toxaphene 1.0
aroclor-1016 0.50
aroclor-1221 0.50
aroclor-1232 0.50
aroclor-1242 0.50
aroclor-1248 0.50
aroclor-1254 1.0
aroclor-1260 1.0

.rN
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TABLE N2-4. GROUND-WATER CONVENTIONAL PARAMETERS ANALYTICAL RESULTS: SECOND SAMPLING ROUND.

1 100-EM-1 Pound 2 well #
Monitoring Wells Swnple Id

Parameter Units MW-l MW-02 MW-03 MW-04 MW--0S MW-06
BW0G9 B000G4 B3000J12 B000J18 B000K2 B000H3

Alkalinity Ag/L 200000.00 140000.00 224500.00 129M0.00 107000.00 150000.00
Ammonlurn OWL 24.00 J 49.00 J 24.00 UJ 24.00 U 36.00 24.00 UJ
Bromide #(1/L 200.00 U 200.00 U 200.00 200.00 U 200.00 U 200.00 U
Chlorkde OWfL 28400.00 "800.00 J 127300.00 6000.00 5W0.00 93DO.00
Cot) pgIL 8500.00 j 9000 00 13000.00 J SODO.00 U w000.0 U 7000.00 J
Conlform MPNw100mi 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U
WC. panhakc 536.00 356.00 1100.00 315.00 276.00 364.00
Fluoride 09/L 3DO.00 400.00 100.00 U 200.00 300.00 300.00
Nitrate A91L 17277.00 10632.00 0645.00 71098.00 0546.00 11075.00
N"Thlte AW/L 7W0.00 U 700.00 U 700.00 U 700.00 U 700.00 U 700.00 U
PH. Bid. Units 7.90 8.30 7.50 8.30 8.20 8.20
Temperature* *C 18.90 17.9D 19.70 17.00 17.20 17.90
Phoophate M&/ 500.00 U 500.00 U 500.00 U ODO.00 U O00.00 U W00.00 U
Sulfate Pget 26M0.00 a2100.00 25M0.00 17500.00 10700.00 262011.00
Disaodved Oxygien* NO/L NR NR NR NA NR NR
TDS 000L 370000.00 290000.00 095000.00 190000.00 20D00.00 200000.00
TOC 0111L 1700.00 2500.00 2700.00 800.00 400.0-0 1700.00
TOXLDL pgqL 20.00 J 10.00 UJ 20.00 J 20.00 J 40.00 J 30.00 J
Turbidity NTU 1.70 1.20 4.00 7.90 3.10 1.20
Gross-Alphe pci/L NR NR NR NR NR NR
Grose-Boul pCi/L NR NR NR NR NR NR
Strontium-00 pCi/L NR NR NR NA NR NR
Total Radium pCi/L NR NR NR NA NR NR
Tritium pCi/L NR NR NR NR NR NR
MPN - Most probable-

number
NTU - Nepheomatric

turbidityunits
NO - Not detced
NA - Not reported

*-Paramelier measured
In the field

PAGE I OF 5
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TABLE N2-4. GROUND-WATER CONVENTIONAL PARAMETERS ANALYTICAL RESULTS: SECOND SAMPLING ROUND.

1100-EM-1 Round 2 Well 0
Monitoring Walls Sample Id

Parameter Units MW-07 MW-0R MW-0C MW-10 MW-1I MW-12
BOOOH7 B00070 800074 800078 B00083 800087

Alikmnlty p9L 160000.00 10000.00 94000.00 150000.00 150000.00 180000.00
Ammonium pOWL 24.00 UJ 24.00 U 72.00 132.00 972.00 24.00 U
Bfommide pgL 200.00 U 200.00 U 200 00 U 200.00 200.00 200.00 U
Cmorlde pg11 11000.00 15900.00 2400.00 1000.00 17200.00 1000.00
COD pVL 8000.00 J 8000.00 0000.00 0000.00 10000.00 9000.00
Comor" MP41100 ml 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U
SC. jmhocm 304.00 500.00 300.00 850.00 880.00 960.00
Fluord, pgIL 300.00 300.00 300.00 300.00 300.00 300.00
Niirate p&lL 9303.00 2961.00 443.00 U 163467.00 170415.00 217070.00
Nitrite polL 700.00 U 700.00 U 700.00 U 700.00 U 700.00 U 7600.00
pH' Sd. Units 8.10 8.10 8.50 7.90 7.80 7.70
Teuperature *C 17.00 16.10 17.00 16.70 16.50 17.10
Phowphste pL 500.00 U 600.00 U 500.00 U 500.00 U 500.00 U 500.00 U
S&Mtls pgA 32200.00 30300.00 2000.00 7800.00 85300.00 81700.00
DisolwedOxygen9 p9L NR NR NR NR NR NR
TOG pg/L 300000.00 340000.00 220000.00 580000.00 580000.00 680000.00
TOC pg/ 900.00 800.00 1000.00 1200.00 1200.00 2100.00
TOXLDt. pgL 10.00 UJ 10.00 U 05.00 10.00 U 10.00 60.00
Turbidity NTU 0.30 0.30 J 0.50 J 11.00 J 0.00 1 8.00 1
Gross-Alph. pCI/L NR NR NR NR NR NR
Grosse-Bea pCL NR NR NR NR NR NR
Sidumn-10 pCI/I NR NR NR NR NR NR
Total Radiu pCill NR NR NR NR NR NR
Trillium pCL. NR NR NR NR NR NR
MPH - Most probable

number
NTU - Nepwlometric

turbdiy unks
ND - Not detected
NR - Not reported

- Parameter meaumrd
In the field

PAGE 2 OF 5
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TABLE N2-4. GROUND-WATER CONVENTIONAL PARAMETERS ANALYTICAL RESULTS: SECOND SAMPLING ROUND.

I 100-EM-1 Round 2 Well i
Monitoring Weis Sample Id

Parameter Units MW-12 DUP MW-13 MW-14 MW-15 MW-17 MW-17OUP RWF-EAST
B00001 800005 800100 B000G0 B000L 9000L5 B00008

Alkalinity pgl. 180000.00 170000.00 180000.00 160000.00 110000.00 111000.00 71000.00
Ammonlum AWL 24.00 U 216.00 1128.00 36.00 J 24.00 U 24.00 U 24.00 U
Bromide pL 200.00 U 200.00 200.00 U 200.00 200.00 U 200.00 U 200.00 U
Chloride pgL 16200.00 14700.00 15500.00 14000.00 2000.00 200.00 1200.00
COo pgL 8000.00 9000.00 14000.00 5000.00 UJ 5000.00 U 5000.00 U 5000.00 U
Comform MPNIIOO ml 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U
WC. holom NR 910.00 950.00 06.00 246.00 NR 151.00
Fluoride Agl 300.00 500.00 300.00 400.00 300.00 300.00 100.00
Nitrate AWL 2130M.00 198907.00 225487.00 142146.00 443.00 U 443.00 U 886.00
Nitrite 09 1  700.00 U 700.00 U 700.00 700.00 U 700.00 U 700.00 U 700.00 U
pH. Sd. Units NR 7.90 7.90 8.00 8.20 NR 8.10
TemperaureC NR 17.90 17.70 17.50 17.00 NR 12.50
Phosphate OWL 500.00 U 500.00 U 500.00 U 500.00 U 2400.00 2000.00 00.00 U
Sulers, AWL 81800.00 72600.00 86800.00 59400.00 16000.00 15400.00 10900.00
Dissolved Oxygen- pgIL NR NR NR NR NR NA NR
TDO PjgL 310000.00 620000.00 700000.00 540000.00 180000.00 200000.00 80000.00
TOC AV&L 1000.00 100.00 1800.00 800.00 100.00 U 100.00 U 800.00
TOXLDL Oil& 00.00 60.00 60.00 60.00 J 10.00 UJ 10.00 U 10.00 UJ
Turbidity NTU 2.00 J 1.00 J 0.30 J 0.70 1.80 1.00 0.40
Gross-Alpha pult NR NR NR NR NR NR NR
Gross-Beta pCL NR NR NR NR NR NR NR
Stronium-40 pCIlL NA NR NR NR NR NA NR
Total Radium pC01L NR NR NR NR NR NA NA
Tritium pCL NR NR NR NR NR NA NR
MPN - Most probable

number
NTU - Nephebometrlc

turbidity units
ND - Not detected
NR - Not reported
* - Parameter measured

In the Reid
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TABLE N2-4. GROUND-WATER CONVENTIONAL PARAMETERS ANALYTICAL RESULTS: SECOND SAMPLING ROUND.

1100-EM-I Round 2 Wel
Monkoring Weft Sample Id

Parameter Units RWF-WEST S27-EI4 S29-E12 S30-EISA S31-E13 832-E13A 6-37-E14
1 B00B12 B009ZI BOOXg BOO9Y7 B009Y3 B00OX5 MBOOCS

Alalinity pg/IL 69000.00 149000.00 141000.00 202000.00 230000.00 223000.00 83000.00
Ammonkum pg/ 24.00 U 24.00 U 24.00 U 24.00 U 24.00 U 24.00 U 24.00 U
Bromide pg/IL 200.00 U 200.00 200.00 U 200.00 U 200.00 U 200.00 U 200.00 U
Chloride pg/ 1100.00 13400.00 12000.00 6300.00 7900.00 8200.00 2100.00
COD pg/L 000.00 U 5000.00 U 5000.00 U 5000.00 U 5000.00 U 5000.00 U 5000.00 U
CoNform MPNf100 mi 16.00 200 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U
SC. pmho/cm 147.00 456.00 429.00 415.00 480.00 463.00 280.00
Fluoride pg/L 100.00 300.00 300.00 200.00 300.00 200.00 3700.00
Nitrate pg/L 886.00 33225.00 19935.00 10632.00 19935.00 21264.00 7088.00
Nitrite pg/L 700.00 U 700.00 U 700.00 U 700.00 U 700.00 U 700.00 U 700.00 U
pH* Bid. Units 8.10 7.90 7.60 7.00 7.00 7.80 8.30
Tempralure C 13.40 17.50 17.00 16.80 16.50 16.30 15.00
Phosphate pg/ 600.00 U 600.00 U 000.00 U 600.00 U 600.00 U 600.00 U 600.00 U
SuNate pg/L 10900.00 30700.00 34200.00 18000.00 21500.00 23200.00 16000.00

DIweolvedOxyge* pg/L NR NR NR NR NR HR NR
TOS pg/IL 82000.00 300000.00 260000.00 280000.00 330000.00 330000.00 180000.00
TOC pg/L 900.00 700.00 800.00 2800.00 2200.00 1300.00 400.00
TOXLDL pg/IL 30.00 J 10.00 U 10.00 UJ 10.00 UJ 10.00 W 10.00 UJ 10.00 W
Turbidity NTU 0.90 0.10 4.20 3.40 79.00 03.00 0.30
Grose-Alpha pCI/L HR HR NR NR NR NR NR
Gross-Set pCi/L. NR NR NR NR NR NR NR
Strontuptn-40ci/L. NA NA NR NA NA NA NR
Total Radium pC/IL NR NR R NR NR NR NR
Tritlum pCi/L NR NR NR NR NR NR HR
MPH - Mod probable

number
NTU - Nephelometric

turb-dity units
NO - Not detected

NR - Not reported
* - Parameter measured

in the field
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TABLE N2-4. GROUND-WATER CONVENTIONAL PARAMETERS ANALYTICAL RESULTS: SECOND SAMPLING ROUND.

1100-EM-1 Round 2 Well N
Monitoring Wells Sample Id

Paremeter Units 6-840-E14 6-S41-El3A 6-S41-EI38 6-143-E12
BOOWS B000-7 B0001 S43-E12

Alkalinity pg/L. 65000.00 130000.00 215000.00 240500.00
Ammonium po/L 24.00 U 24.00 U 24.00 U 24.00 U
Bromide p/IL 200.00 U 200.00 U 200.00 U 200.00
Cloride pg/L 1000.00 4000.00 500.00 51800.00
COo pg/IL 5000.00 U 5000.00 U 5000.00 U 5000.00 U
Colform MPWIO m 16.00 2.00 U 2.00 U 2.00 U

C pmho/cm 147.00 278.00 423.00 423.00
Fluoride pg/I 100.00 200.00 200.00 200.00
Nitrate pg/L 886.00 5750.00 2215.00 20021.00
Nirite g/L 700.00 U 700.00 U 700.00 U 700.00 U
pH. Bid. Unit. 8.10 8.40 S.10 8.10
Temperaturt C 13.00 16.70 17.00 17.00
Phoephate pg/L 600.00 U 600.00 U 600.00 U 000.00 U
Sulfate pg/ 10000.00 11300.00 10000.00 27200.00
DIeedwvdOxygn pg/IL NR NR NR NR
TUS A01. 06000.00 190000.00 280000.00 450000.00
TOC pg/I 1300.00 1200.00 1400.00 1300.00
TOXLDL pg& 10.00 UJ 10.00 UJ 40.00 UJ 20.00 J
Turbidity NTU 0.30 1.00 0.30 1.00
Grome-Alphe pCI/l NR NP NR NR
Grove-se" pCi/L NR NR NR NR
Strontlum-0 pCI/L NR NR NR NR
TOal Radlmt pCi/L NR NR NR NR
Trltlum pCL NR NR NR NR
MPN - Most probable

number

NTU - Nopheometrlc
turbdity units

ND - Not detected
NR - Not reported
* - Permeter measured

in the beid
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TABLE N3-1. GROUND-WATER TAL ANALYTICAL RESULTS FOR 1100-EM-1
MONITORING WELLS: ADVANCED NUCLEAR FUELS CORP.

ADVANCED NUCLEAR FUELS CORP.
MONITORING WELLS
1100-EM-1

Well Id ANF-14 ANF-15 ANF-16
Parameter Sample Id WELL-14 WELL-15 WELL-16

Type
49/L) "gL) (/L)

Aluminum 147.0 U 105.0 U 90.7 U
Antimony 32.0 U 32.0 U 32.0 U
Arsenic 4.7 J 4.8 J 3.0 U
Barium 185.0 J 106.0 J 77.2 J
Beryllium 1.0 U 1.0 U 1.0 U
Cadmium 2.0 U 2.0 U 2.0 U
Calcium 95800.0 55700.0 50600.0
Chromium 4.0 U 4.0 U 4.0 U
Cobalt 8.0 U 21.2 U 11.7 U
Copper 11.7 U 10.4 U 15.2 U
Iron 7.0 5.0 2300.0
Lead 2.2 1.0 1.0 U
Magnesium 24200.0 17000.0 14600.0
Manganese 1.0 U 1.0 126.0
Mercury 0.2 U 1.5 R 0.2 U
Nickel 22.9 U 16.0 U 10.0 U
Potassium 17800.0 J 14200.0 J 9280.0 J
Selenium 2.0 U 2.0 U 2.0 U
Silver 7.1 U 6.8 U 12.8 U
Sodium 41100.0 J 37100.0 J 19100.0 J
Thallium 3.0 U 3.0 U 3.0 U
Vanadium 33.4 U 27.8 U 31.8 U
Zinc 92.8 72.2 55.4
Cyanide 10.0 U 10.0 U 10.0 U

SDG # A4681d A4681d A481d
* - Unfiltered

- Filtered
Note - Only filtered results

were validated

N3-1
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TABLE N3-2. GROUND-WATER TCL ANALYTICAL RESULTS FOR 1100-EM-1
MONITORING WELLS: ADVANCED NUCLEAR FUELS CORP.

ADVANCED NUCLEAR FUELS CORP.
MONITORING WELLS
1100-EM-1

Well Id ANF-14 ANF-15 ANF-16
PARAMETER Sample Id WELL-14 WELL-15 WELL-16

RT (pgIL) (Ug/L) (pg/L)
VOLATILE ORGANICS
1,1,1 -trichloroethane 7.0 5.0 5.0 U
trichloroethene 22.0 58.0 53.0

SEMI-VOLATILE ORGANICS
DI-n-butyl phthalate 3 10 U 4
bis(2-ethylhexyl)phthalate 15.0 21.0 27.0

SEMI-VOLATILE ORGANIC TICs
Unknown 11.62 ND ND 68.0
Unknown 14.59 ND ND 27.0

SDG # A4681d A4681d A4681d

N3-2
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TABLE N3-3. TAL AND TCL PARAMETERS ANALYZED FOR
AND NOT DETECTED: ADVANCED NUCLEAR FUELS CORP.

Parameter SQL Range
(pg/L)

Inorganics aluminum 90.7-147
antimony 32
beryllium 1
cadmium 2
chromium 4
cobalt 8-21.2
copper 10.4-15.2
mercury 0.2
nickel 10.0-22.9
selenium 2
silver 6.8-12.8
thallium 3
vanadium 27.8-33.4
cyanide 10

Volatiles chloromethane 10
bromomethane 10
vinyl chloride 10
chloroethane 10
methylene chloride 5
acetone 10
carbon disulfide 5
1,1-dichloroethene 5
1,1-dichloroethane 5
1,2-dichloroethene (total) 5
chloroform 5
1,2-dichloroethane 5
2-butanone 10
carbon tetrachloride 5
vinyl acetate 5
bromodichloromethane 5
1,2-dichloropropane 5
cis-1,3-dichloropropene 5
dibromochloromethane 5
1,1,2-trichloroethane 5
benzene 5
trans-1,3-dichloropropene 5
bromoform 5

N3-3
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TABLE N3-3. TAL AND TCL PARAMETERS ANALYZED FOR
AND NOT DETECTED: ADVANCED NUCLEAR FUELS CORP.

Parameter SQL Range
(pg/L)

Volatiles 4-methyl-2-pentanone 10
2-hexanone 10
tetrachloroethene 5
1,1 ,2,2-tetrachloroethane 5
toluene 5
chlorobenzene 5
ethylbenzene 5
styrene 5
xylene (total) 5

Semi-Volatiles phenol 10
bis(2-chloroethyl)ether 10
2-chlorophenol 10
1,3-dichlorobenzene 10
1,4-dichlorobenzene 10
benzyl alcohol 10
1,2-dichlorobenzene 10
2-methylphenol 10
bis(2-chloroisopropyl)ether 10
4-methylphenol 10
N-nitroso-di-n-propylamine 10
hexachloroethane 10
nitrobenzene 10
isophorone 10
2-nitrophenol 10
2,4-dimethylphenol 10
benzoic acid 48
bis(2-chloroethoxy)methane 10
2,4-dichlorophenol 10
1,2,4-trichlorobenzene 10
naphthalene 10
4-chloroaniline 10
hexachlorobutadiene 10
4-chloro-3-methylphenol 10
2-methyinaphthalene 10
hexachlorocyclopentadiene 10
2,4,6-trichlorophenol 10
2.4,5-trich orophenol 48

N3-4
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TABLE N3-3. TAL AND TCL PARAMETERS ANALYZED FOR
AND NOT DETECTED: ADVANCED NUCLEAR FUELS CORP.

Parameter

Semi-Volatiles 2-chloronaphthalene
2-nitroaniline
dimethylphthalate
acenaphthylene
2,6-dinitrotoluene
3-nitroaniline
acenaphthene
2,4-dinitrophenol
4-nitrophenol
dibenzofuran
2,4-dinitrotoluene
diethylphthalate
4-chlorophenyl-phenylether
fluorene
4-nitroaniline
4,6-dinitro-2-methylphenol
N-nitrosodiphenylamine (1)
4-bromophenyl-phenylether
hexachlorobenzene
pentachlorophenol
phenanthrene
anthracene
fluoranthene
pyrene
butylbenzyiphthalate
3,3'-dichlorobenzidine
benzo(a)anthracene
chrysene
di-n-octylphthalate
benzo(b)fluoranthene
benzo(k)fluoranthene
benzo(a)pyrene
indeno(1,2,3-cd)pyrene
dibenz(a,h)anthracene
benzo(g,h,i)perylene
alpha-BHC
beta-BHC

SQL Range
(pg/L)

10
48
10
10
10
48
10
48
48
10
10
10
10
10
48
48
10
10
10
10
10
10
10
10
10
19
10
10
10
10
10
10
10
10
10

0.048
0.048
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TABLE N3-3. TAL AND TCL PARAMETERS ANALYZED FOR
AND NOT DETECTED: ADVANCED NUCLEAR FUELS CORP.

Parameter

Pesticides delta-BHC
gamma-BHC (lindane)
heptachlor
aldrin
heptachlor epoxide
endosulfan I
dieldrin
4,4'-DDE
endrin
endosulfan 11
4.4'-DDD
endosulfan sulfate
4,4'-DDT
methoxychlor
endrin ketone
alpha-chlordane
gamma-chlordane
toxaphene
aroclor-1016
aroclor-1221
aroclor-1232
aroclor-1242
aroclor-1248
aroclor-1254
aroclor-1260

SQL Range
(pg/L)
0.048
0.048
0.048
0.048
0.048
0.048
0.095
0.095
0.095
0.095
0.095
0.095
0.095
0.48

0.095
0.48
0.48
0.95
0.48
0.48
0.48
0.48
0.48
0.95
0.95

N3-6
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TABLE N3-4. GROUND-WATER CONVENTIONAL PARAMETERS
ANALYTICAL RESULTS: ADVANCED NUCLEAR FUELS CORP.

ADVANCED NUCLEAR FUELS CORP.
MONITORING WELLS Well #
1100-EM-1 Sample Id

Parameter Units ANF-14 ANF-15 ANF-16
ANFOO01 ANF0002 ANFOO03

Alkalinity p/L NR NR NR
Ammonium pg/L NR NR NR
Bromide pWL NR NR NR
Chloride pg/L 33100.0 16300.0 9900.0
COD pg/L NR NR NR
Coliform PN/100 m 2.0 U 2.0 U 2.0 U
SC pmho/cm NR NR NR
Fluoride pg/L 4400.0 11500.0 3900.0
Nitrate p/L 352100.0 272000.0 189160.0
Nitrite pg/L 200.0 U 200.0 U 200.0 U
pH* Std. Units NR NR NR
Temperature' *C NR NR NR
Phosphate pg/L 500.0 U 500.0 U 500.0 U
Sulfate pg/L 81700.0 111400.0 51400.0
Dissolved Oxygen' pg/L NR NR NR
TDS pg/L NR NR NR
TOC pg/L NR NR NR
TOXLDL pg/L NR NR NR
Turbidity NTU 2.0 U 2.0 U 18.5
Gross-Alpha pCi/L NR NR NR
Gross-Beta pCi/L NR NR NR
Strontium-90 pCi/L NR NR NA
Total Radium pCi/L NR NR NR
Tritium pCi/L NR NR NR
MPN - Most probable

number
NTU - Nephelometric

turbidity units
ND - Not detected
NR - Not repofled

- Parameter measured
In the field

N3-7
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APPENDIX 0
ORGANIC TENTATIVELY IDENTIFIED COMPOUNDS

Bleyler, R., 1988, LaboraoryData Validation Functional Guidelines For Evaluating Organics Analyses,
U.S. Environmental Protection Agency, Hazardous Site Evaluation Division.
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APIENDIX 0

ORGANIC TENTATIVELY IDENTIFIED COMPOUNDS

The analysis of organic compounds using GC/MS techniques (EPA Methods 8240 and 8270)
are capable of detection and identifying compounds in addition to parameters requested
within the Target Compound List (TCL). These additional compounds are called tentatively
identified compounds (TICs) because instrument calibration was not specific. The associated
analytical concentrations can only be considered semi-quantitative. When the analyst felt too
great an uncertainty in TIC identification, the TIC was called "unknown".

The laboratory chemical analytical results from Phase I 1100-EM-1 contained numerous TICs
especially for EPA Method 8270 semi-volatile organic analyses. These TICs need to be
evaluated, case blank adjusted and background adjusted to determine whether a specific
organic compound is potentially a contaminant associated with 1100-EM-1 Operable Unit.
This appendix describes the procedures used in TIC evaluations and adjustments. Tentatively
identified TICs and unknown TICs were treated separately and in a different manner. Soil
TICs are evaluated first in this appendix with ground-water TICs following.

SOILS

Appendix I presents all of the soil chemical analytical results including the TICs. All TICs in
Appendix I are reported with a retention time (RT) and estimated concentration.

Tentatively Identified TICs:

The tentatively identified TICs where initially evaluated by several criteria in accordance with
Bleyler (1988). This evaluation resulted in the elimination of many TICs based on at least one
of the following criteria:

1. The identification of the compound (or similar group of compounds) is not consistent and
retention time shift is greater than 0.3%.

2. The compound is or is suspected to be an artifact of a common laboratory contaminant
such as:

. A common lab contaminant: carbon dioxide, siloxanes, ethers, hexane, freon-
113, freon-TF or phthalate esters at levels less than 100 ppb (water) or 4000 ppb
(soils).

* A common solvent preservative or derivative: cyclohexene, cyclohexanone,
cyclohexenone, cyclohexanol, cyclohexenol, chlorocyclohexene and
cyclocyclohexanol.

* Aldol reaction products of acetone: 4-hydroxy-4-methyl-2-pentanone, 4-methyl-
2-penten-2-one and 5,5,-dimethyl-2(5h)-furanone.

3. The compound is a TCL compound, tentatively identified in the wrong fraction [such as
PCB identified in the BNA fraction].

0-1
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4. The TIC compound is not sufficiently elevated above an associated case or SDG blank
[compound less than or equal to 5 times the amount in the associated blank(s)]. Table 0-1
lists the maximum concentration of identified TICs detected in a blank sample associated
with soil samples.

5. The TIC compound is not sufficiently elevated above the Contract Required Detection
Limit (CRDL) for like or similar TCL compounds [CRDLs ranging from 0.3 to 2 mg/kg
(using one significant figure accuracy) in semi-volatile fractions].

The next procedure applied to identified TICs was to eliminate TICs that are also identified in
Background soil samples at approximately similar concentrations. Table 0-2 lists the
maximum concentration for identified TICs detected in Background surface and subsurface soil
samples.

The final remaining tentatively identified compounds in soils are listed in Table 0-3.

Unknown TICs:

Evaluation and adjustments for final validation of chemical analytical data of unknown
(unidentified) TICs requires a different approach than for identified TICs. The guidelines for
evaluating organic analyses (Bleyler, 1988) does not provide a specific procedure for validation
of unknown TICs. The approach used involves determination of the variance in retention
time (RT) for identified TICs, listing all unknown TICs detected in blank samples, then
determining "RT windows" that exist between blank TICs. Unknown TICs in soil samples that
have retention times within the "RT windows" cannot be associated with a blank.

Since retention times vary for a compound on different instruments or at different times on
the same instrument, the variation in RT for TICs is necessary. Identified TICs for all soil
samples and associated blanks were tabulated by compound then RT (separately for volatiles
and semi-volatiles). The tolerance interval (at 95% probability for a 95% quantile) was
calculated for each identified TIC that was detected at least twice. Linear regression analyses
was conducted to determine the relationship between average RT and the size of the tolerance
for the degrees of freedom. The linear relationship of best fit had the following slopes,
tolerance interval intercept and correlation coefficients:

Volatiles Semi-Volatiles

Slope 2.58 0.426

TL Intercept -7.02 -1.04

Correlation Coef. 0.99 0.34

Number of Pairs 4 48

The "RT" windows were determined for volatile and semi-volatiles organic TICs in soils
assuming the above linear relation on all operable unit blank unknown TICs associated with
soil samples. The only resulting "RT window" existing for volatile unknown TICs is >46.5;
whereas, resulting "RT windows" for semi-volatile organics exist :<4.6; between 18.0-22.76; and

0-2



>42.9. There were no volatile organic unknown TICs in soil; samples having a RT greater
than 46.5. Table 0-4 lists all semi-volatile organic TICs in soil samples that have RTs within
the specified windows. These unknown TICS represent organic compounds that are present
in soil samples that are not contained in associate blank samples at the given probability.

The final procedure was to compare the unknown TICs that were presented in Table 0-4 to
unknown TICs detected in soil background samples. There is a semi-volatile organic
unknown TIC within the "RT window" between 18.0-22.76 in sample AH224S. This unknown
TIC eliminates the "RT window", therefore, no unknown TICs are considered potential
contamination at the given probability.

GROUND WATER

First Ground Water Monitoring Period

Ground-water samples contained only a few TICs. Table 0-5 lists all tentatively identified and
unknown TICs that were observed in samples from the first ground water monitoring period.
All identified TICs (except 1,1,2-trichloro-1,2-ethane) in Table 0-5 are eliminated from further
consideration because they are suspected to be an artifact of a common laboratory
contaminant. Specifically, freon is a common laboratory contaminant, the cyclo-siloxanes are
associated with column bleed and 2-chloro-phosphatethanol is a breakdown product of
solvent preservatives. The only remaining identified TIC is 1,12-trichloro-1,2-ethane which
was detected in two ground-water samples during volatile organic analyses at an estimated
concentration of 3 and 4 pg/I. These concentrations are below the maximum contract required
detection limit (CRDL) of 10 pg/l for volatile organics in water. Five unknown TICs were
detected during semi-volatile organic analyses within ground-water samples which occurred at
RTs of: 10.55; 10.94; 22.94; 23.87; and 26.46. The maximum relative concentration of these
unknown TICs in groundwater was 8.6 pg/l. Since this concentration is below the maximum
contract required detection limit (CRDL) of 50 pg/1 for semi-volatile organic analyses of water
samples, these unknown TICs were eliminated from further consideration. Therefore, the first
ground water monitoring period did not detect organic TICs that could be considered
potential contamination.

Second Ground-Water Monitoring Period

Ground-water samples from the second monitoring period contained only a few organic TICs
which are presented in Table 0-6. One volatile organic TIC, butanoic acid methyl ester, was
tentatively identified, but is eliminated because it is considered to be a common laboratory
solvent preservative. One semi-volatile organic TIC was tentatively identified as ethanol,
2 - chloro - phosphate and is eliminated from further consideration because it is also a
common laboratory solvent preservative. Five unknown TICs were detected during semi-
volatile analyses within ground-water samples which occurred at RTs of 6.5, 29.12, 32.24, 33.67,
and 35.14. The maximum relative concentration of these unknown TICs in ground water was
13 pg/L. Since this concentration is below, the maximum contract required detection limit
(CRDL) of 50 pg/l for semi-volatile organic analyses in water, these unknown TICs were
elimimated from further consideration. Therefore, the second ground-water monitoring period
did not detect any organic TICs that could be considered potential contamination.
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TABLE 0-1. MAXIMUM CONCENTRATION OF IDENTIFIED TIC'S IN BLANK SAMPLES.

Volatile TIC Organics
Tentatively Identified Compounds (MC) Retention Estimated 0 SDG I Sample

Time ConC. (pgWkg) Id

1,1,2-TRICHLORO-1,2,2-TRIFLU 2.57 6.00 J A2414S VBLKS1
BORIC ACID, (H3803), TRIMETH 2.00 5.00 J A2214S VBLKS1
DECANE 22.64 14.00 J A1901S VBLKW1
ETHANE,1,1,2-TRICHLOAO-1,2,2 2.93 53.00 J A0501S VBLKS1
NONANE 18.17 6.00 J A1501W A1501W
NONANE, 2-METHYL- 21.72 13.00 J A1501W A1501W
NONANE, 3-METHYL- 21.12 8.00 J A1901S VBLKW1
UNK, C10H20 20.52 9.00 J A1901S VBLKW1
UNK HYDROCARBON 16.72 8.00 J A1615S VBLKS2

Semi-volatile TIC Organics
Tentatively Identified Compounds (TiC) Retention Estimated 0 SDG I Sample

Time Conc. (pkg) Id
1,2-BENZENEDICARBOXYLIC ACID 27.52 800.00 J A1501W SBLKS2
2-CYCLOHEXEN-1-ONE 7.20 3.90 J A1201S SBLKW1
2-HEXANONE, 6-(ACETYLOXY)- 6.07 1200.00 J A2113S SBLKS1
2-PROPANONE, 1-CYCLOPROPYL- 6.82 500.00 J S6150A SBLKS3
2-PROPYN-1-OL, ACETATE 5.95 980.00 J A1201S SBLKS1
3,7,11-TRIDECATRIENENITRILE, 33.34 730.00 J A1501W SBLKS1
3-HEPTANONE. 2,4-DIMETHYL- 8.20 1200.00 J A0803S SLKS1
5-HEXEN-2-ONE, 5-METHYL- 7.27 2000.00 J A0803S SBLKSI
9-HEXADECENOIC ACID 23.04 3000.00 J A1312S SBLKS1
9-OCTADECENAMIDE, (Z)- 29.36 280000.00 J S6150A SBLKS2
ACETIC ACID, 1-METHTLETHYL E 5.17 1000.00 J A0201S SBLKS2
BENZALDEHYDE (ACN) (DOT) 7.22 3900.00 J A1615S SBLKS1
BENZENE, 1,2-DIMETHYL- 5.38 370.00 J A1615S SBLKS1
BENZENECARBOTHIOIC ACID 9.49 270.00 J A1615S SBLKS1
CYCLOHEXANE, PROPYL 5.13 2.60 J A1201S A1211W
CYCLOHEXASILOXANE, DODECAMET 15.22 170.00 J A0201S SBLKS1
DODECANAMIDE 26.24 900.00 J S2139A SBLKS1
ETHANE, 1,1,2,2-TETRACHLORO- 6.25 210.00 J A1615S SBLKS4
ETHANONE, 2-(FORMYLOXY)-1-PH 12.84 380.00 J A1615S SBLKS1
HEPTANE, 2,3,6-TRIMETHYL 5.15 2000.00 J S6150A SBLKS3
HEPTANE, 2,3-DIMETHYL- 5.55 2600.00 J S6150A SBLKS3
HEPTANE, 4-(1-METHYLETHYL)- 5.83 1400.00 J S6150A SBLKS3
HEPTASILOXANE, HEXADECAMETHY 32.32 550.00 J A1615S SBLKS2
HEXADECENOIC ACID 23.29 6900.00 J A1312S SBLKS1
HEXANE, 2,3,4-TRIMETHYL- 5.28 190.00 J A1615S SBLKS3
HEXANE, 4-ETHYL-2-METHYL- 5.10 1500.00 J A1307S SBLKS1
HEXANEDIOIC ACID, DIOCTYL ES 28.96 490.00 J A1901S SLKS2
HYDROPEROXIDE, 1,1-DIMETHYLE 5.42 89000.00 J S6150A SBLKS3
NONANE, 1-CHLORO- 5.02 18.00 J A1201S SSLKW1
OCTADECANOIC ACID 25.67 1700.00 J A1312S SBLKS1
OCTADECANOIC ACID, 2-METHYLP 28.92 78.00 J A2214S A2308W
OCTANE, 2-METHYL- 5.70 2200.00 J 86150A SLKS3
OCTANE, 3,5-DIMETHYL- 5.50 210.00 J A0803S SBLKS1
OCTANE, 3-METHYL- 5.30 96.00 J A1901S SLKS1
PENTANAMIDE, 4-METHYL- 27.22 6600.00 J S6150A SSLKS2
PROPANENITRILE,2-OXO- 6.57 150.00 J A1201S SBLKS1
TETRADECANOIC ACID 20.54 850.00 J A1312S S9LKS1
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TABLE 0-2. MAXIMUM CONCENTRATION OF IDENTIFIED TIC'S IN SOIL BACKGROUND SAMPLES.

Tentatively identified Compound (TIC) Retention Borehole Sample Depth Estimated 0 Type
Time Id

Hexane 3.82 HRL-1 A0301S 1.0-2.0 7.30 J tic-vol
1,2-propanedlone, 1-phenyl- 9.32 AH224S 0.0-0.5 1500.00 J tic sv
2-Butanol, 3-methyi-, acetat 8.45 HRL-1 A0302S 7.0-7.8 90.00 J tic sv
2-hexanone, 6-(acetyloxy)- 6.27 AH223S 0.0-0.5 1500.00 J tic av
2-propen-1-one. 1,3-diphenyl 24.42 AH224S 0.0-0.5 770.00 J tic iv
3-heptanone, 2.4-dimethyl- 7.82 AH222S 0.0-0.5 1200.00 J tic sv
Benzaldehyde (ACN) (DOT) 7.17 AH224S 0.0-0.5 11000.00 J tic sv
Benzeneacetaldehyde 8.85 AH224S 0.0-0.5 700.00 J tic sv
Benzophenone 20.37 BAP-2 A021IS 44.4-45.6 81.00 J tic sv
Benzoyl chloride (DOT) 9.44 AH224S 0.0-0.5 1300.00 J tic sv
Dodecanamide, N.N-bls (2-hydr 19.04 AH224S 0.0-0.5 90000.00 J tic iv
Ethanone, 2-bromo-1,2-dphen 22.60 AH224S 0.0-0.5 10000.00 J tic sv
Ethanone, 2-chloro-1-phenyl- 12.77 AH224S 0.0-0.5 1700.00 J tic 3v
Pentatriacontane 33.92 AH225S 0.0-0.5 470.00 J tic 8v

Phenol, 3-ethyl- 11.34 AH224S 0.0-0.5 740.00 J tic sv

0
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Table 0-3. Remaining Identified TICs.

Subunit Tentatively Identified Compounds RT Borehole Sample Depth Estimated 0 Type
(TICs) Id Conc.pglkg)

1100-2 Aldrin-R 23.95 - A2118S 0.0-0.5 3700 J tic-sv
Adrin-R 23.95 - A2114S 0.0-0.5 330 J tic-sv
Aldrin-R 23.94 - A2117S 0.0-0.5 320 J tic-sv
Aldrin-R 23.95 - A2115S 0.0-0.5 1400 J tic-sv

1100-3 Acetic acid, 1-methylethyl e 5.08 DP-8 A1213S 16.8-18.3 11000 J tic-sv
Acetic acid, 1-methylethyl e 5.08 DP-8 A1215S 20.5-22.2 12000 J tic-sv
Bromacil (ACN) 23.87 - A3103S 0.0-0.5 2600 J tic-sv
Oxirane, tetramethyl- 5.60 DP-8 A1213S 16.8-18.3 230000 J tic-sv
Oxirane. tetramethyl- 5.60 OP-B A1215S 20.5-22.2 220000 J tic-sv

1100-4 2-methyloctane 5.67 ATS-1 A1306S 8.5-9.7 2100 J tic-sv
UN-i100-6 1,3-Propanediol 15.32 S6152A 0.0-0.5 6 J tic-vol

1-Hexanol, 2-ethyl- 23.24 - S6155ARE 0.0-0.5 290 J tic-vol
1-Hexanol, 2-ethyl- 23.17 - S6154ARE 0.0-0.5 290 J tic-vol
1-Hexanol, 2-ethyl- 23.29 - S6155A 0.0-0.5 600 J tic-vol
1-Hexanol, 2-ethyl- 22.55 - S6152A 0.0-0.5 140 J tic-vol
1-Hexanol, 2-ethyl- 23.20 - S6153ARE 0.0-0.5 170 J tic-vol
1-Hexanol, 2-ethyl- 21.12 - S6153A 0.0-0.5 82 J tic-vol
1,2-Benzenedicarboxylic acid
1,2-Benzenedicarboxylic acid
1,2-Benzenedicarboxylic acid
1,2-Benzenedlcarboxylic acid
1,2-Benzenedcarboxylic acid
1,2-Benzenedicarboxyic acid
1,2-Benzenedicarboxylic acid
1,2-Benzenedicarboxylic acid
1,2-Benzenedicarboxylic acid
1,2-Benzenedicarboxylic acid
1,2-Benzenedcarboxylic acid
1,2-Benzenedicarboxylic acid

28.82
14.84
29.76
30.86
29.74
30.87
29.74
29.76
32.77
30.87
30.87
14.84

S6152A
S6151 A
S6154A
S6151A
S6153A
S6153A
S6152A
S6155A
S6150A
S6152A
S6154A
S6155A

0.0-0.5
0.0-0.5
0.0-0.5
0.0-0.5
0.0-0.5
0.0-0.5
0.0-0.5
0.0-0.5
0.0-0.5
0.0-0.5
0.0-0.5
0.0-0.5

39000 J
12000 J
25000 J

140000 J
20000 J

180000 J
35000 J
38000 J
71000 J

350000 J
210000 J
47000 J

tic-sv
tic-sv
tic-sv
tic-sv
tic-sv
tic-sv
tic-sv
tic-sv
tic-sv
tic-sv
tic-sv
tic-sv

0
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Table 0-3. Remaining Identified TICs.

Subunit TentatWly Idented Compounds RT Borehole Sample Depth Esadatsd 0 Type
(TICS) Id - Con____g _

UN-1100-6 1,2-Senzenedcarboxylic acid 14.82 - S6150A 0.0-0.5 19000 J tic-sv
Cont'd. 1-Octyn-3-ol, 4-Ethyl- 9.10 - S6155A 0.0-0.5 77000 J tic-sv

1-Octyn-3-ol, 4-Ethyl- 9.10 - S6153A 0.0-0.5 43000 J tic-sv
1-Octyn-3-oI, 4-Ethyl- 9.10 - S6154A 0.0-0.6 41000 J tic-sv
1-Octyn-3-ol, 4-Ethyl- 9.10 - S6151A 0.0-0.5 24000 J tic-Sv
1-Pentanol, 4-methyl-2-Propy 32.66 - S6151A 0.0-0.5 43000 J tic-sv
2-Decene, 5-methyl-, (Z)- 9.10 - S6150A 0.0-0.5 34000 J tic-sv
2-Decene, 5-Methyl-, (Z)- 9.10 - S6152A 0.0-0.5 68000 J tic-sv
2-Propenoic acid, octyl este 20.82 - S6151A 0.0-0.5 14000 J tic-sv
Benzenamine, 4-(6-Methyl-2-B 30.76 - S6151A 0.0-0.5 190000 J tic-sv
Decane, 1-Fluoro- 20.82 - S6155A 0.0-0.5 13000 J tic-sv
Hydrochloric acid (DOT) 5.05 - S6151A 0.0-0.5 70000 J tic-sv
Hydrochloric acid (DOT) 5.08 - S6154A 0.0-0.5 67000 J tic-sv
Hydrochloric acid (DOT) 4.97 - S6155A 0.0-0.5 140000 J tic-sv i

Hydrochloric acid (DOT) 5.03 - S6150A 0.0-0.5 69000 J tic-sv
Hydrochloric acid (DOT) 5.07 - S6153A 0.0-0.5 64000 J tic-sv
Hydrochloric acid (DOT) 5.05 - S6152A 0.0-0.5 74000 J tic-sv
Octane, 2-Bromo- 32.54 - S6151A 0.0-0.5 64000 J tic-sv
Pentanamide, 4-Methyl- 29.36 - S6153A 0.0-0.5 460000 J tic-sv
Phthaflc anhydride 14.84 - S6153A 0.0-0.5 28000 J tic-sv
Phthaflc anhydride 14.84 - S6154A 0.0-0.5 26000 J tic-sv
Phthalic Anhydride 14.84 - S6152A 0.0-0.5 45000 J tic-sv
Undecane, 4,7-Dimethyl- 12.52 - S6155A 0.0-0.5 8700 J tic-sv

Horn Rapids 1,1,2-trlchloro-1,2,2-trflu 2.82 HRL-5 A1509S 13.1-15.5 120 J tic-vol

Landfill 1,1,2-trlchloro-1,2-ethane 2.62 - AHI78S 0.0-0.5 5.2 J tic-vol
1.1.2-trichloro-1,2-ethane 2.62 - AH169S 0.0-0.5 37 J tic-vol
1,1,2-trlchloro-1,2-ethane 2.62 - AH179S 0.0-0.5 5.7 J tic-vol
1,6-dimethyl-4-naphthalene 19.94 - AH172S 0.0-0.5 4000 J tic-sw
S1-phenanthrenecarboxylic 29.24 - AH184S 0.0-0.5 14000 J tic-sv

0
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Table 0-3. RemainIng Identified TICs.

Subunit Tentatively Identified Compounds RT Borehole Sample Depth EstImated 0 Type
(,TCs) Id Conce.0gikp)

Horn Rapids 2,6,10,15-tetraMheptadecane 26.02 - AH181S 0.0-0.5 37000 J tic-sv
Landfill 2,6,10-trimethyldodecane 20.07 - AH181S 0.0-0.5 45000 J tic-sv

Cont'd. 2.7,10-trimethytdodecane 19.65 - AH184S 0.0-0.5 2100 J tic-sv
5-propyltridecane 20.07 - AH172S 0.0-0.5 3500 J tic-sv
octacosane 33.19 - AH185S 0.0-0.5 2300 J tic-sv
octacosane 31.71 - AH172S 0.0-0.5 3900 J tic-sv
octacosane 31.71 - AH178S 0.0-0.5 3900 J tic-sv
octacosane 31.71 - AH173S 0.0-0.5 2400 J tic-sv

PIT 1 1-hexanol, 2-ethyl- 23.07 - S6161A 0.0-0.5 210 J tic-vol
1,2-Ethanedlol, Monoacetate 9.57 - S6157A 0.0-0.5 2900 J tic-sv
1,2-Ethanediol, Monoacetate 9.57 - S6158A 0.0-0.5 5900 J tic-sv
1-Decanol, 2,2-Dimethyl- 18.87 - S6161A 0.0-0.5 6300 J tic-sv
1-Decanol, 2-Ethyl- 21.84 - S6161A 0.0-0.5 1800 J tic-sv
1-Hexene, 3,5,5-Trimethyl- 5.15 - S6157A 0.0-0.5 1600 J tic-sy
2-Butanone, 3-Methyl- 7.05 - S6159A 0.0-0.5 5700 J tic-sv
Bicyc o[4.1.0JHeptane, 2-Met 33.59 - S6159A 0.0-0.5 2500 J tic-sv
Butane, 2-Azldo-2,3,3-Trimet 5.12 - S6159A 0.0-0.5 1800 J tic-sv
Decane, 2,3,7-Trimethyl- 25.02 - S6161A 0.0-0.5 13000 J tic-sv
Decane, 2,9-Dimethyl- 23.72 - S6161A 0.0-0.5 13000 J tic-sv
Decane, 3-Ethyl-3-Methyl- 29.67 - S6161A 0.0-0.5 5300 J tic-sv
Dodecane, 1-lodo- 34.57 - S6159A 0.0-0.5 3200 J tic-sv
Dodecane, 2,6,11-Trimethyl- 17.85 - S6161A 0.0-0.5 24000 J tic-sv
Dodecane, 2,7,10-Trimethyl- 21.02 - S6161A 0.0-0.5 17000 J tic-sv
Heptadecane 20.94 - S6161A 0.0-0.5 15000 J tic-sv
Hexane, 2-Bromo- 7.07 - 36158A 0.0-0.5 4200 J tic-sv
Octane, 2,4,6-Trmethyl- 16.17 - S616tA 0.0--.5 tMoo J tic-sy
Pentadecane, 2-Methyl- 23.62 - S6161A 0.0-0.5 3100 J tic-sw
Silane, Trichloroeicosyl- 29.36 - S6158A 0.0-0.5 3000 J tic-sw
Tridecane, 5-Propyl- 20.19 - S6161 A 0.0-0.5 8100 J tic-sw

0
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TABLE 0-4. UNKNOWN TIC'S IN 'RT WINDOW' 18.0-22.76.

Subunit Unknown Tentatively Identified Retention Borehole Sample Estimated 0
Compounds (TICs) Time Id Conc.4gfkg)

1100-1 Unknown 20.64 BAP-1 A1001S 1300.00 J
Unknown 21.97 BAP-1 A1001S 1300.00 J
Unknown 22.10 BAP-1 A1001S 1100.00 J

1100-2 Unknown 20.90 DP-4 A0407S 100.00 J
Unknown 21.10 DP-6 A0605S 1300.00 J
Unknown 22.42 DP-6 A0605S 410.00 J
Unknown 22.57 DP-6 A0605S 8850.00 J

Horn Rapids Unknown 20.05 - AH171S 840.00 J
Landfill Unknown 18.57 - AH181S 66000.00 J

Unknown 19.19 - AH181S 48000.00 J
Unknown 19.30 - AH181S 50000.00 J
Unknown 19.99 - AH181S 51000.00 J
Unknown 20.89 - AH181S 210000.00 J
Unknown 21.15 - AHISIS 15000.00 J
Unknown 21.45 - AHIIS 29000.00 J
Unknown 21.49 - AH181S 12000.00 J
Unknown 22.32 - AH181S 170000.00 J
Unknown 22.42 - AH181S 76000.00 J
Unknown 19.95 - AH185S 2200.00 J

0
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Table 0-3. Remaining identified TiCs.

0

~) )

Subunit Tentatively identified Compounds RT Borehole Sample Depth Estimated 0 Type
(TICs) Id Conc.(p40kg)

PIT 1 Undecane, 2,10-Dimethyl- 26.24 - S6161A 0.0-0.5 25000 J tic-sv
Cont'd. Undecane, 2,8-Dimethyl- 17.24 - S6161A 0.0-0.5 13000 J tic-sv

Undecane, 3,8-Dimethyl- 27.44 - S6161A 0.0-0.5 18000 J tic-sv
Ephemeral 1-hexanol, 2-ethyl- 23.07 - S6164S 0.0-0.5 150 J tic-vol
Pool
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TABLE 0-6. GROUND-WATER TICS FROM THE SECOND MONITORING PERIOD

Monitoring Tentatively Identified RT Sample Id Estimated a Type
Well Compounds (TICs)

MW-4 Unknown 29.12 BOOOJ8 7.0 J tic-sv
MW-5 ethanol, 2-chloro-,phosphate 21.82 BOOOK2 58.0 J tic-sv
MW-9 ethanol, 2-chloro-,phosphate 21.67 B00074 150.0 J tic-sv

Unknown 6.5 B00074 6.3 J tic-sv
MW-12 DUP Unknown 32.24 B00091 5.3 J tic-sv

Unknown 6.5 B00091 13.0 J tic-sv
Unknown 32.24 B00091 12.0 J tic-sv

S27-E14 butanoic acid, methyl ester 10.74 B009Z1 0.9 J tic-vol
S40-E14 Unknown 29.12 B009W5 7.6 J tiC-sv0
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TABLE 0-5. GROUND-WATER TIC'S FROM THE FIRST MONITORING PERIOD

Monitoring Tenttwsly Identified Compounds RT Sample Estimated 0 Type
Well (TICs) Id Conc.(pgkg)

MW-1 Unknown 10.55 B0023T 6.40 J tic-sv
Unknown 10.94 B0023T 6.00 J tic-sv
ethanol, 2-ch~oro-, phosphat 21.20 B0023T 220.00 J tic-sv
Unknown 23.87 B0023T 3.40 J tic-sv

MW-2 ethanol, 2-chloro-, phosphat 21.64 800033 15.00 J tic-sv

MW-3 cyclotetrasiloxane, octameth 8.03 B0064T 13.00 J tic-sv

ethanol, 2-chioro-, phosphat 21.62 80064T 36.00 J tic-sv

MW-4 ethanol, 2-chloro-, phosphat 21.20 80026T 110.00 J tic-sv

MW-5 ethanol, 2-chloro-, phosphat 21.64 B00029 170.00 J tic-Sv

MW-6 Unknown 10.55 B0021T 8.60 J tic-sv

Unknown 10.94 B0021T 7.00 J tic-sv

MW-7 Unknown 10.55 B0019T 6.40 J tic-sv

cyclopentasiloxane, decameth 10.92 B0019T 12.00 J tic-sv

cyclopentasloxane, dodecamet 14.14 B0019T 7.00 J tic-sv

ethanol, 2-chloro-, phosphat 21.20 B0019T 24.00 J tic-sv

Unknown 22.94 80019T 3.80 J tic-sv

Unknown 26.46 B0019T 8.60 J tic-Sv

MW-10 ethanol, 2-ch~oro-, phoaphat 21.20 B0016T 20.00 J tic-sv

MW-1 1 ethanol, 2-choro-, phosphat 21.20 B0013T 78.00 J tic-sv

MW-12 trichlorofluoromethane 2.08 800050 3.00 J tic-sv

MW-13 1,1,2-trldchoro-1,2-ethane 2.73 90010T 3.00 J tic-vol

ethanol, 2-chboro-, phosphat 21.20 80010T 46.00 J tic-sv
MW-14 1.1,2-trIchloro-1,2-ethane 2.73 B0007T 4.00 J tic-vol

ethanol, 2-chloro-, phosphat 21.20 80007T 64.00 J tic-sv
Unknown 22.94 B0007T 4.60 J tic-sv

0
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APPENDIX P
SOIL CHEMICAL ANALYTICAL RESULTS ABOVE

BACKGROUND SOIL CONCENTRATIONS

The purpose of this appendix is to present the Soil Chemical Analytical Results that
were above background soils concentrations in Tables. Section 4.4 in the text describes the
methods used to determine background soil concentrations. This appendix is organized by
operable subunit-surface and subsurface results.

in-'
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P1-1

1100-1 Surface Inorganics

Parameter Sample Conc. 0
Id (mg/kg)

calcium A1001S-SAP-1 8690.00
UTL=4530 mg/kg
copper A1001S-BAP-1 37.90
UTL-16.3 mg/kg
lead A1001S-SAP-1 266.00
UTLs13.6 mg/kg
magnesium A1001S-BAP-i 6430.00
UTL=5760 mg/kg
mercury A1001S-SAP-1 0.22
UTLaO.1 mg/kg
nickel A1001S-SAP-1 20.90
UTL=15.2 mg/kg
sodium A1001S-BAP-1 479.00
UTLI 12 mg/kg
zinc A1001S-SAP-1 92.00
UTL-53.3 mg/kg
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P1-2

1100-1 Subsurface Inorganics

Parameter Sample Depth Conc. 0
Id (mg/kg)

arsenic A1004S 5.30 - 6.10 3.20
UTL-2.92 mg/kg
copper Al 002S 2.20 - 4.20 20.25
UTL-19.5 mg/kg A1004S 5.30 - 6.10 25.00

A1010S 8.80 - 9.60 21.50
A1011S 11.40 - 11.90 19.70

Iron A1004S 5.30 - 6.10 34700.00
UTL=29400 mg/kg
lead A1002S 2.20 - 4.20 158.50
UTLa5.03 mg/kg A1004S 5.30 - 6.10 132.00

A1010S 8.80 - 9.60 35.30

mercury A1002S 2.20 - 4.20 0.25
UTL-0.1 mg/kg A1004S 5.30 - 6.10 0.15

potassium A1003S 2.20 - 4.20 4020.00
UTL-967 mg/kg Al 004S 5.30 - 6.10 4880.00

sodium A1004S 5.30 - 6.10 539.00
UTL-420 mg/kg A1010S 8.80 - 9.60 549.00

A1011S 11.40 - 11.90 653.00
A1014S 13.90 - 15.80 808.00

vanadium A1004S 5.30 - 6.10 118.00
UTL- 115 mg/kg
zinc A1003S 2.20 - 4.20 63.05
UTL-50.5 mg/kg Al 004S 5.30 - 6.10 100.00

A1010S 8.80 - 9.60 52.80

I-
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SUBAPPENDIX P-2
OPERABLE SUBUNIT 1100-2



DOE/RL-90-18

This page left intentionally blank

7-e*3



DOE/RL-90-18

1100-2 Surface Inorganics

Parameter Sample Conc. 0
Id (mg/kg)

aluminum A2126S 8300.00
UTL.7870 mg/kg
calcium A2126S 6480.00
UTL=4530 mg/kg A1101S-DP-9 6370.00

A2127S 6110.00
A2116S 5900.00
A2114S 5390.00
A2129S 5000.00
A2134S 4900.00
S3137A 4800.00
A2131S 4760.00

chromium A1101S-DP-9 16.80
UTLs1 1.7 mg/kg
copper A1101S-DP-9 24.40
UTLw16.3 mg/kg A2114S 17.30

lead A1101S-DP-9 94.60
UTL=13.6 mg/kg A2113S 84.40

A0501S-DP-5 65.90
A2130S 56.70
A2133S 34.10
A2134S 25.30
A0402S-DP-4 24.30
A2131S 16.90

potassium A2126S 2060.00
UTL=1790 mg/kg A2120S 1910.00

S3140A 1910.00
sodium A1101S-DP-9 374.00
UTLs112 mg/kg A0501S 261.00

A0402S-DP-4 237.00
A2134S 208.00
A2131S 196.00
A2129S 172.00
A2113S 170.00
A2127S 153.00
A2133S 150.00
A2126S 137.00
A2130S 135.00
A2116S 132.00

P2-1
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P2-2

1100-2 Surface Inorganics

sodium cont. A2114S 130.00
A2115S 115.00
A2128S 114.00

thallium A2130S 0.48
UTL-0.39 mg/kg
zinc A1101S-DP-9 56.60
UTL=53.3 mg/kg
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1100-2 Surface Organics

Parameter Sample Depth (ft) Conc. 0
Id (pg/kg)

Volatiles 1,1-dichloroethene A2120S 0.00 - 0.60 5.00
UTL-5 ig/kg
chlorobenzene A2120S 0.00 - 0.50 6.00
UTL-5 pg/kg

Pesticides 4,4'-DDE A0402S-DP-4 0.80 - 1.40 33.00
UTL33 pg/kg
4,4'-DDT A0402S-DP-4 0.80 - 1.40 44.50
UTL=33 pg/kg

P2-3
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1100-2 Subsurface Inorganics

Parameter Sample Borehole Depth Conc. a
Id (mg/kg)

aluminum AO6OSS DP-6 4.2-5.7 7010.00
UTL-6235 mg/kg A1103S DP-9 5.8-6.8 7470.00

A1111S DP-9 11.7-13.4 6320.00

calcium A1106S DP-9 9.2-11.5 8540.00
UTL-7830 mg/kg A1115S DP-9 20.3-21.8 9330.00

copper A0506S DP-5 8.2-9.7 23.60
UTL-19.5 mg/kg A0608S DP-6 6.3-7.9 21.90

A0610S DP-6 10.5-11.8 20.10

lead A0406S DP-4 3.3-5.1 34.60
UTLs5.03 mg/kg A0407S DP-4 5.9-7.1 45.90

A0408S DP-4 7.2-8.6 16.80
A0409S DP-4 9.7-10.7 8.30
A0504S DP-5 4.5-6.0 18.10
A0506S DP-5 8.2-9.7 9.00
A1103S DP-9 5.8-6.8 14.40

magnesium A1111S DP-9 11.7-13.4 4900.00
UTL-4680 mg/kg
manganese A0608S DP-6 6.3-7.9 366.00
UTL=355 mg/kg
potassium A0407S DP-4 5.9-7.1 1060.00
UTL-967 mg/kg A0504S DP-5 4.5-6.0 1110.00

A0605S DP-6 4.2-5.7 1200.00
Al 103S DP-9 5.8-6.8 1200.00

sodium A0409S DP-4 9.7-10.7 458.00
UTL-420 mg/kg A1111S DP-9 11.7-13.4 443.00

A1123S DP-9 33.8-35.3 447.00

zinc A0408S DP-4 7.2-8.6 54.90
UTL-50.5 mg/kg A1105S DP-9 7.5-9.0 51.40

P2-4
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1100-2 Subsurface Organics

Parameter Sample Depth Conc. 0
Id

Volatiles tetrachloroethene Al 105S-DP-9 7.50 - 9.00 5.00 J
UTL=5 pgkg A1103S-DP-9 5.80 - 6.80 16.00

Pesticides 4,4'-DDE A0407S-DP-4 5.90 - 7.10 39.00
UTL-34 pg/kg I
4,4'-DDT A0407S-DP-4 5.90 - 7.10 82.00
IUTL-34 pg/kg

-I
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SUBAPPENDIX P-3
OPERABLE SUBUNIT 1100-3



DOF/RL-90-18

This page left intentionally blank

"N



DOE/RL-90-18

1100-3 Surface Inorganics

Parameter Sample Conc. a
Id (mg/kg)

aluminum S2139A 9770.00
UTL=7870 mg/kg
arsenic S2139A 3.40
UTL=3.21 mg/kg
barium S2139A 106.00
UTL-97.9 mg/kg A3111S 101.00

calcium A3105S 6810.00
UTLa4530 mg/kg A31 01S 6370.00

A1201S-DP-8 5460.00
A3104S 5180.00
S2139A 5100.00
A3106S 5060.00
A3103S 5000.00
A3111S 4730.00

chromium A3106S 14.00
UTLa11.7 mg/kg S2139A 12.50

copper S2139A 22.80
UTL=1 6.3 mg/kg A0702S-DP-3 19.60

A3111S 19.30
A3101S 17.40
A1201S-DP-8 16.30

lead A3102S 26.40
UTLs13.6 mg/kg
magnesium S2139A 6170.00
UTLs5760 mg/kg
sodium A1201S-DP-8 495.00
UTL-112 mg/kg A3101S 227.00

A3103S 190.00
A3102S 178.00
A310SS 170.00
S2139A 170.00
A0702S-DP-3 152.00
A3104S 148.00
A3106S 144.00
A3111S 135.00
A31078 120.00

P3-
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1100-3 Surface Inorganics

thallium A3112S 0.40
UTLw0.39 mg/kg
zinc A3103S 59.00
UTL-53.3 mg/kg

P3-2
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1100-3 Subsurface Inorganics

Parameter Sample Borehole Depth Conc. 0
Id Top (m/kg)

aluminum
UTL-6235 mg/kg A1203S DP-8 4.5-6.3 6620.00

A1205S DP-8 7.2-8.9 6890.00
A1208S DP-8 10.8-12.5 7400.00
A1210S DP-S 13.3-15.0 6380.00
A1213S DP-8 16.8-18.3 7150.00
A1215S DP-8 20.5-22.2 7020.00
A1216S DP-S 23.9-26.4 6670.00
A1221S** DP-8 32.0-34.0 6490.00

antimony A1221S** DP-8 32.0-34.0 22.60
UTL=3.1 mg/kg
calcium A1205S DP-8 7.2-8.9 8350.00
UTL-7830 mg/kg A1208S DP-8 10.8-12.5 9080.00

A1210S DP-8 13.3-15.0 7860.00
A1213S DP-8 16.8-18.3 8270.00
A1215S DP-8 20.5-22.2 8660.00
A1216S DP-8 23.9-26.4 8240.00
A1221S'* DP-8 32.0-34.0 7850.00

cobalt A1208S DP-8 10.8-12.5 17.40
UTL-16.8 mg/kg A1213S DP-s 16.8-18.3 16.90

A1215S DP-8 20.5-22.2 17.80
A1216S DP-8 23.9-26.4 17.80

copper A0907S DP-1 9.9-12.2 31.70
UTL-19.5 mg/kg A0803S DP-2 4.5-6.0 24.20

A0806S DP-2 8.5-10.2 20.10
iron A1205S DP-8 7.2-8.9 29600.00
UTL-29400 mg/kg A1208S DP-8 10.8-12.5 31500.00

A1213S DP-8 16.8-18.3 30200.00
A1215S OP-8 20.5-22.2 31700.00
A1216S DP-S 23.9-26.4 31300.00

magnesium A0907S DP-i 9.9-12.2 5030.00
UTL-4680 mg/kg A1205S DP-S 7.2-8.9 4980.00

A1208S OP-8 10.8-12.5 5290.00
A1210S DP-8 13.3-15.0 4700.00
A1213S DP-8 16.8-18.3 4900.00
A1215S DP-8 20.5-22.2 5020.00

IA1216S OP-8 23.9-26.4 4970.00

P3-3
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P3-4

C,

1100-3 Subsurface Inorganics

Parameter Sample Borehole Depth Conc. 0
Id Top (mg/kg)

manganese A1208S DP-8 10.8-12.5 377.00
UTL=355 mg/kg Al 213S DP-8 16.8-18.3 358.00

A1215S DP-8 20.5-22.2 381.00
A1216S DP-8 23.9-26.4 359.00

sodium A1203S DP-8 4.5-6.3 m.00
UTL-420 mg/kg A1205S DP-8 7.2-8.9 943.00

A1208S DP-8 10.8-12.5 916.00
A1210S DP-8 13.3-15.0 $65.00
A1213S DP-8 16.8-18.3 964.00
A1215S DP-8 20.5-22.2 960.00
A1216S DP-8 23.9-26.4 940.00
A1221S** DP-8 32.0-34.0 890.00

zinc A0711S DP-3 15.2-16.99 50.50
UTL-50.5 mg/kg A1203S DP-8 4.5-6.3 52.60

A1205S DP-8 7.2-8.9 54.40
A1208S DP-8 10.8-12.5 56.20
A1210S DP-8 13.3-15.0 52.10
A1213S DP-8 16.8-18.3 56.00
A1215S DP-8 20.5-22.2 57.50
A1216S DP-8 23.9-26.4 60.00
A1221S" DP-8 32.0-34.0 52.90

** - Sample was saturated
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1100-4 Subsurface Inorganics

Parameter Sample Borehole Depth Conc. a
Id (mg/kg)

aluminum A1304S ATS-1 6.1-7.4 680.00
UTL-6235 mg/kg
arsenic A2418S* MW-3 49.8-50.9 5.80 J
UTL-2.92 mg/kg
beryllium A2404S MW-3 5.2-7.6 0.61 1
UTL-0.28 mg/kg A2407S MW-3 10.7-13.2 0.64 J

A2409S MW-3 17.8-20.4 0.56 J
A2411S MW-3 25.5-27.9 0.93 J
A2414S MW-3 36.6-39.2 0.51
A2416S MW-3 41.2-43.1 0.81
A2417S MW-3 46.4-49.0 0.79
A2418S** MW-3 49.8-50.9 0.81

calcium A2407S MW-3 10.7-13.2 10600.00 J
UTL.7830 mg/kg
copper A2417S MW-3 46.4-49.0 19.80 J
UTL-19.5 mg/kg
lead A2416S MW-3 41.2-43.1 5.70 J
UTL-5.03 mg/kg A2417S MW-3 46.4-49.0 5.40 J

potassium A1304S ATS-1 6.1-7.4 1030.00- J
UTLs967 mg/kg
silver A2404S MW-3 5.2-7.6 1.40
UTL-0.54 mg/kg A2407S MW-3 10.7-13.2 1.80

A2409S MW-3 17.8-20.4 1.70
A2411S MW-3 25.5-27.9 2.00

sodium A2404S MW-3 5.2-7.6 461.00 J
UTL-420 mg/kg A2407S MW-3 10.7-13.2 620.00 J

A2409S MW-3 17.8-20.4 508.00 J
A2411S MW-3 25.5-27.9 726.00 J
A2416S MW-3 41.2-43.1 450.00 J

thallium A2407S MW-3 10.7-13.2 0.48
UTL-0.41 mg/kg

zinc A2411S MW-3 25.5-27.9 63.80 J
UTL=50.5 mg/kg I I
* -Sample was saturated

P4-1
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SUBAPPENDIX P-5
OPERABLE SUBUNIT 1100-6
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P5-1

UN-1 100-6 Surface Inorganics

Parameter Sample Conc. C
Id (mg/kg)

aluminum S61 SOA 8680.00
UTL=7670 mg/kg
barium S61 SA 99.20
UTL-97.9 mg/kg
lead S6155A 22.10
UTL-13.6 mg/kg S6154A 15.60

S6152A 14.10

potassium S6150A 1950.00
UTL-1 790 mg/kg
sodium S6148A 143.00
UTL=112 mg/kg S6150A 131.00

S6155A 124.00

zinc S6155A 111.00
UTL.53.3 mg/kg S6151A 77.60

S6150A 70.00
S6154A 67.60
S6152A 65.10
S6153A 61.70



DOE/RL-90-18

UN-1100-6 Surface Organics

Parameter Sample Depth (ft) Conc. a
Id (gk)

Volatiles 1,1,1-trichloroethane S6153ARE 0.00 - 0.50 34.00
UTLa5pg/kg S6154ARE 0.00 - 0.50 35.00

S61 55ARE 0.00 - 0.50 15.00 J

2-hexanone S6154A 0.00 - 0.50 53.00
UTL-1 1 pg/kg

Semivolatiles bis(2-ethyhexyl)phthalate S6154ADL 0.00 - 0.50 13000000.00 D
UTLw69O pg/kg S6153ADL 0.00 - 0.50 11000000.00 D

S615SADL 0.00 - 0.50 14000000.00 D
S6151ADL 0.00 - 0.50 6700000.00 D
S61SOADL 0.00 - 0.50 25000000.00 D
S6152ADL 0.00 - 0.50 8900000.00 D

di-n-octyl phthalate S6155A 0.00 - 0.50 10000.00 J 1
UTL.690 pgkg S6151A 0.00 - 0.50 46000.00 J

Pesticides 4,4'-DDE S6154A 0.00 - 0.50 69.00 J
UTL=33 pg/kg S6151A 0.00 - 0.50 63.00 J

S6155A 0.00 - 0.50 48.00 J
S6150A 0.00 - 0.50 170.00 J
S6153A 0.00 - 0.50 60.00 J
S6152A 0.00 - 0.50 120.00 J

alpha-chlordane S6151A 0.00 - 0.50 310.00 J
UTLs170 pg/kg S6155A 0.00 - 0.50 380.00 J

S6150A 0.00 - 0.50 1000.00 J
S6152A 0.00 - 0.50 980.00 J
S6153A 0.00 - 0.50 450.00 J
S6154A 0.00 - 0.60 520.00 J

gamma-chlordane S6155A 0.00 - 0.50 290.00 J
UTLs170 pg/kg S6152A 0.00 - 0.50 800.00 J

S6154A 0.00 - 0.50 440.00 J
S6151A 0.00 - 0.50 280.00 J
S6150A 0.00 - 0.50 660.00 J
S6153A 0.00 - 0.50 370.00 J

heptachlor S6150A 0.00 - 0.50 65.00 J
UTL-17pg/kg S6155A 0.00 - 0.50 32.00 J

S6152A 0.00 - 0.50 65.00 J
S6154A 0.00 - 0.50 32.00 J
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DOF/RL-90-18

Horn Rapids Landfill Surface Inorganics

Parameter Sample Conc. a
Ij Id I (mg/kg)

aluminum
UTL-7870 mg/kg

AH189S
AH190S
AH191S
AH195S
AH 196S
AH198S
AH202S
AH205S
AH206S
AH207S
AH208S
AH209S
AH21OS
AH211S
AH212S
AH213S
AH214S
A2002S-HRL-3
AH168S
AH169S
AH171S
AH172S
AH177S
AH181S
AH184S
AH185S

10600.00
9650.00
8410.00
9150.00
640.00

6240.00
11700.00
6340.00
8060.00
8620.00
8050.00
8190.00
8100.00

10000.00
11200.00

9790.00
8640.00
9280.00

10900.00
8200.00

10600.00
13500.00

9160.00
13600.00
15700.00
11900.00

arsenic AH185S 3.60
UTL-3.21 mg/kg
barium AH168S 430.00 J
UTL.97.9 mg/kg AH169S 358.00 J

AH171S 389.00 J
AH172S 1320.00 J
AH177S 128.00 J
AH178S 108.00 J
AH179S 102.00 J
AH181S 466.00
AH1S4S 930.00
AH185S 647.00
AH190S 151.00 J
AH202S 105.00 J
_AH2O9S 110.00
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Horn Rapids Landfill Surface Inorganics

Parameter Sample Conc. C
Id (mg/kg)

barium cont. AH211S 126.00
AH212S 117.00
AH213S 108.00
A1502S-HRL-5 109.00 J

beryllium AH172S 0.79
UTL=0.65 mg/kg AH181S 0.83

AH184S 1.30
AH185S 0.67
AH207S 1.10
AH208S 1.00
AH209S 0.94
AH210S 0.93
AH211S 0.85
AH212S 0.98
AH213S 1.00
A2202S-HRL-4 0.85
A2301S-HRL-7 0.69
A1402S-HRL-8 0.95

cadmium AH185S 2.00
UTL-0.78 mg/kg AH208S 0.88

AH209S 1.30
calcium AH168S 12600.00
UTL-4530 mg/kg AH169S 5920.00

AH171S 27000.00
AH172S 86700.00
AH174S 5440.00
AH175S 4910.00
AH176S 5420.00
AH178S 7490.00
AH179S 6340.00
AHISIS 55400.00
AH184S 77900.00
AH185S 47900.00
AH186S 6890.00 J
AH187S 6000.00 J
AH188S 6360.00 J
AH189S 4670.00 J
AH190S 5690.00 J
AH191S 6610.00 J
AH192S 5290.00 J
AH194S 6070.00 J
AH19S 5630.00 J
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Horn Rapids Landfill Surface Inorganics

Parameter Sample Conc. 0
Id (gl.kg)

calcium cont. AH196S 5530.00 J
AH198S 5630.00 J
AH199S 4840.00 J
AH200S 5410.00 J
AH201S 5260.00 J
AH203S 7140.00 J
AH206S 5410.00
AH207S 6260.00
AH208S 7160.00
AH209S 7330.00
AH210S 5610.00
AH212S 6640.00
AH213S 8100.00
A2002S-HRL-3 7890.00
A1502S-HRL-5 6840.00 J
A2301S-HRL-7 6220.00
A1402S-HRL-8 7650.00 J
A1701S-HRL-9 4870.00

chromium AH171S 13.00
UTLn11.7 mg/kg AH172S 14.20

AH181S 17.10
AH184S 15.00
AH185S 13.90
AH189S 12.10
AH190S 14.20
AH195S 12.20
AH202S 13.70
A2002S-HRL-3 13.20
A1402S-HRL-8 16.20

cobalt AH188S 15.60
UTL-1 5.3 mg/kg AH191S 15.40

AH203S 15.50
copper AH169S 17.40
UTL=1 6.3 mg/kg AH171S 19.20

AH172S 33.40
AH181S 44.40 J
AH184S 36.00 J
AH190S 58.60
AH195S 16.90
AH196S 16.60
AH207S 16.30 J
IAH208S 17.10 J
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Horn Rapids Landfill Surface Inorganics

Parameter Sample Conc. 0
Id (mg/kg)

copper cont. AH209S 17.40 J
AH211S 20.20 J
AH212S 16.70 J
AH213S 17.80 J
A2002S-HRL-3 17.10
A1502S-HRL-5 19.80 J
A2301S-HRL-7 18.90 J
A1402S-HRL-8 16.30 J

iron AH188S 28100.00
UTL-27000 mg/kg AH190S 29800.00

AH191S 29800.00
AH203S 28700.00
AH212S 27000.00
A1402S-HRL-8 27400.00

lead AH169S 34.00 J
UTL-1 3.6 mg/kg AH171S 19.60 J

AH172S 67.80 J
AH173S 27.20 J
AH177S 26.10
AH178S 17.80 J
AH179S 16.70 J
AH181S 122.00 J
AH184S 73.50 J
AH1SSS 26.10 J
AH190S 102.00
AH195S 20.30
AH196S 105.00
AH200S 18.20 J
AH207S 15.20 J
AH209S 16.90 J
AH211S 482.00 J

magnesium AH171S 10300.00 J
UTL-5760 mg/kg AH172S 25000.00 J

AH181S 6920.00
AH184S 15700.00
AH185S 15900.00

mercury AH169S 0.12 J
UTL-0.1 mg/kg AH184S 1.30

AH203S 0.13
AH206S 0.11 J
AH207S 0.10 4
'AH210S 0.10 J
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Horn Rapids Landfill Surface Inorganics

Parameter Sample Conc. 0
Id (Mgfkg)

mercury cont. AH212S 0.11 J
AH214S 0.10 J

nickel AH190S 174.00
UTL=1 5.2 mg/kg A1402S-HRL-I 17.40
potassium AH177S 1800.00
UTL-1790 mg/kg AH189S 2000.00

AH190S 1950.00
AH195S 1930.00
AH202S 2230.00
A1901S-HRL-10 1940.00

selenium AH168S 0.55 J
UTL=0.39 mg/kg AH172S 0.92 J

AH209S 0.21 J
AH210S 0.28 J
AH211S 0.40 J
AH213S 0.27 J
A2301S-HRL-7 0.38 J

silver AH181S 4.50
UTL.2.3 mg/kg AH190S 4.00

AH207S 2.40
AH209S 2.40
AH211S 2.30
AH212S 2.70
AH213S 2.50

sodium AH172S 1650.00 J
UTLr112 mg/kg AH181S 5140.00 J

AH184S 3890.00 J
AH185S 1510.00 4
AH187S 794.00 J
AH188S 793.00 J
AH190S 652.00 J
AH191S 740.00 J
AH194S 795.00 J
AH196S 778.00 J
AH198S 701.00 J
AH199S 748.00 J
AH201S 760.00 4
AH203S 874.00 J
AH206S 955.00 J
AH207S 1210.00 J
AH208S 1240.00 J
AH209S 1140.00 J
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Horn Rapids Landfill Surface Inorganics

Parameter Sample Conc. 0
Id (mg/kg)

sodium cont. AH210S 884.00 J
AH211S 578.00 J
AH212S 786.00 J
AH213S 1050.00 J
AH214S 557.00 J
A2202S-HRL-4 562.00 J
A1502S-HRL-5 743.00 J
A2301S-HRL-7 486.00 J
A1701S-HRL-9 349.00 J

thallium AH206S 0.42 J
UTL-O.39 mg/kg
vanadium AH1SSS 84.70
UTL'73.5 mg/kg AH191S 80.60

AH192S 73.90
AH194S 74.60
AH203S 87.30
A1502S-HRL-5 74.80 J
A1402S-HRL-8 75.10

zinc AH169S 62.80
UTL-53.3 mg/kg AH172S 77.50

AH176S 87.00
AH177S 129.00
AH178S 60.60
AH179S 165.00
AH180S 56.00 J
AH181S 68.80 1
AH190S 399.00
AH195S 54.60
AH211S 408.00 J

cyanide AH206S 0.53
UTLsO.52 mg/kg AH207S 0.54

AH208S 0.52
AH209S 0.52
AH210S 0.49
AH211S 0.56
AH212S 0.53
AH213S 0.54
AH214S 0.53
A2301S-HRL-7 0.50 1
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Horn Rapids Landfill Surface Organics

Parameter Sample Depth (ft) Conc. C
Id (pg/kg)

Volatiles tetrachloroethene AH202S 0.00 - 0.50 5.00 J
UTL-5 pg/kg AH198S 0.00 - 0.50 6.00 J

AH205S 0.00 - 0.50 5.00 J
AH200S 0.00 - 0.50 5.00 J
AH203S 0.00 - 0.50 5.00 J
AH204S 0.00 - 0.50 5.00 J
AH196S 0.00 - 0.50 5.00 J
AH199S 0.00 - 0.50 5.00 J
AH201S 0.00 - 0.50 5.00 J
AH197S 0.00 - 0.50 5.00 J

Semivolatiles 2-methylnaphthalene AH181S 0.00 - 0.50 7100.00 J
UTL-690 pg/kg
naphthalene AH181S 0.00 - 0.50 1100.00 J
UTL-690 pg/kg

Pesticides 4,4'-DDD AH181S 0.00 - 0.50 260.00 J
UTL=33 pg/kg
4,4'-DDE A2202S-HRL-4 0.00 - 2.80 1200.00 J
UTL=33 pg/kg AH203S 0.00 - 0.50 42.00 J
4,4'-DDT AH181S 0.00 - 0.50 450.00
UTL-33 pg/kg AH173S 0.00 - 0.50 35.00 J
alpha-chlordane AHISIS 0.00 - 0.50 180.00 J
UTL-1 70 pg/kg
aroclor-1 248 AH203S 0.00 - 0.50 5000.00 J
UTLs170 pg/kg A2202S-HRL-4 0.00 2.80 65000.00 J

AH189S 0.00 - 0.50 290.00
heptachlor AH203S 0.00 - 0.50 20.00 J
UTL=17 pg/kg

.1~
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Horn Rapids Landfill Subsurface Inorganics

Parameter Sample Borehole Depth Conc. 0
Id (mg k)

aluminum A2207S HRL-4 10.50 - 13.60 6760.00
UTL-6235 mg/kg A2210S HRL-4 14.60 - 16.90 7130.00

A2214S* HRL-4 23.20 - 25.00 6320.00
Al 504S HRL-5 6.40 - 9.60 6270.00 J
A15OS HAL-5 9.40 - 11.60 6850.00 J
A1509S HRL-5 13.10 - 15.50 7860.00 J
A1512S HRL-5 16.00 - 17.60 7910.00 J
A1513S HRL-5 19.90 - 21.50 6870.00 J
A1515S** HRL-5 23.60 - 25.60 6390.00 J
A1607S HRL-6 11.60 - 13.90 6860.00 J
A1613S HRL-6 24.20 - 25.00 7350.00 J
A1615S HAL-6 25.00 - 25.20 7090.00 J
A2310S HAL-7 12.70 - 15.10 6940.00
A2312S HRL-7 16.90 - 19.00 6490.00
A1404S HAL-8 5.90 - 7.40 7320.00 J
A1406S HAL-8 8.70 - 10.90 10800.00 J
A1408S HRL-8 10.90 - 12.80 9370.00 J
A1409S HRL-8 15.00 - 17.30 9620.00 J
A1412S HRL-8 20.70 - 22.60 6950.00 J
A1414S HRL-8 23.10 - 24.60 8640.00
A1415S* HRL-8 26.30 - 28.10 7140.00
A1902S HRL-10 2.30 - 4.00 8850.00
A1912S HRL-10 25.90 - 27.90 7130.00

antimony A1805S HRL-2 5.10 - 7.90 3.20
UTL=3.1 mg/kg -
arsenic A2014S8 HRL-3 23.20 - 25.10 6.60
UTL-2.92 mg/kg A2306S HRL-7 8.90 - 11.20 4.20 J
beryllium A1804S HRL-2 5.10 - 7.90 0.54
UTLL-0.28 mg/kg A1807S HRL-2 9.80 - 13.30 0.57

A1810S HRL-2 13.90 - 16.20 0.55
A1812S HRL-2 17.70 - 19.90 0.62
A1814S** HRL-2 23.00 - 25.30 0.29
A2004S HAL-3 4.60 - 7.50 0.63
A2007S HRL-3 10.80 - 13.00 0.62
A2009S HRL-3 14.50 - 17.00 0.78
A2012S HRL-3 19.40 - 20.70 0.60
A2014S** HRL-3 23.20 - 25.10 0.42
A2204S HRL-4 5.40 - 8.00 0.92
A2207S HRL-4 8.20 - 9.70 1.10
A2210S HAL-4 14.60 - 16.90 1.10
A2212S HRL-4 19.40 - 21.30 0.55
,A2214S** HRL-4 23.20 - 25.00 0.58
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DOE/RL-90-18

Horn Rapids Landfill Subsurface Inorganics

Parameter Sample Borehole Depth Conc. 0
_ Id III(__g/kg)

beryllium cont. Al 503S
Al 504S
A1 506S
A1509S
A1512S
A1801S
A1602S
A1604S
A1606S
A1607S
A1613S
A1615S
A2304S
A2306S
A2310S
A1404S
A1406S
A1408S
A1409S
A1412S
A1414S
A1415S**
A1704S
A1707S
A1709S
A1712S
A1714S
A1715S
Al 902S
Al 905S
A1910S
A1911S
A1912S

HRL-5
HRL-5
HRL-5
HRL-5
HRL-5
HRL-6
HRL-6
HRL-6
HRL-6
HRL-6
HRL-6
HRL-6
HRL-7
HRL-7
HRL-7
HRL-8
HRL-8
HRL-8
HRL-8
HRL-8
HRL-8
HRL-8
HRL-9
HRL-9
HRL-9
HRL-9
HRL-9
HRL-9
HRL-10
HRL-10
HRL-10
HRL-10
HRL-10

3.80
6.40
9.40

13.10
16.00
2.40
4.80
7.10
9.40

11.60
24.20
25.00
4.80
8.90

12.70
5.90
8.70

10.90
15.00
20.70
23.10
26.30

3.70
6.80

10.90
16.70
21.70
24.30
2.30
6.90

16.90
17.80
25.90

- 6.00
- 8.60
- 11.60
- 15.50
- 17.60
- 4.80
- 7.10
- 9.40
- 11.60
- 13.90
- 25.00
- 25.20
- 7.20
- 11.20
- 15.10
- 7.40
- 10.90
- 12.80
- 17.30
- 22.60
- 24.60
- 28.10
- 4.60
- 9.10
- 13.30
- 19.20
- 23.80
- 27.00
- 4.00
- 9.10
- 17.80
- 20.10
- 27.90

0.54
0.71
0.73
0.73
0.35
0.38
0.58
0.48
0.33
0.56
0.33
0.42
0.54
0.76
0.61
0.73
1.00
0.89
1.00
0.70
0.40
0.36
0.51
0.55
0.42
0.43
0.29
0.30
0.61
0.65
0.42
0.63
0.54

cadmium A2005S HRL-3 4.60 - 7.50 0.56
UTL-0.36 mg/kg A2009S HRL-3 14.50 - 17.00 0.40

A2014S" HRL-3 23.20 - 25.10 0.66
A1613S HRL-6 24.20 - 25.00 1.90
A1615S HRL-6 25.00 - 25.20 0.63
A1408S HRL-8 10.90 - 12.80 0.40
A1902S HRL-10 2.30 - 4.00 0.80
A1905S HRL-10 6.90 - 9.10 0.43
A1910 HAL-b1 16.90 - 17.80 0.56
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Horn Rapids Landfill Subsurface Inorganics

Parameter Sample Borehole Depth Conc. C
Id (mg/kg)

cadmium cont. A1911S HRL-10 17.80 - 20.10 0.57
calcium A1804S HRL-2 5.10 - 7.90 7905.00
UTLs7830 mg/kg A1814S** HRL-2 23.00 - 25.30 17100.00

A2004S HRL-3 4.60 - 7.50 8250.00
A2204S HRL-4 5.40 - 8.00 11750.00
A2210S HRL-4 14.60 - 16.90 7890.00
A2214S** HRL-4 23.20 - 25.00 8450.00
A1506S HRL-5 9.40 - 11.60 7900.00 J
A1515S** HRL-5 23.60 - 25.60 9110.00 J
A1613S HRL-6 24.20 - 25.00 8100.00 J
A1616S* HRL-6 25.80 - 27.80 7960.00
A2312S HRL-7 16.90 - 19.00 8240.00
A1404S HRL-8 5.90 - 7.40 8240.00 J
A1406S HRL-8 8.70 - 10.90 10100.00 J
A1408S HRL-8 10.90 - 12.80 8740.00 J
A1409S HRL-8 15.00 - 17.30 8470.00 J
A1411S HRL-8 20.70 - 22.60 8830.00 J
A1414S HRL-8 23.10 - 24.60 9070.00
A1415S HRL-8 26.30 - 28.10 8030.00
A1912S HRL-10 25.90 - 27.90 12600.00

chromium A2210S HRL-4 14.60 - 16.90 1250.00
UTL-47.3 mg/kg Al509S HRL-5 13.10 - 15.50 81.50 J

A1615S HRL-6 25.00 - 25.20 69.80 J
A1406S HRL-8 8.70 - 10.90 284.00
A1408S HRL-8 10.90 - 12.80 72.00
A1409S HRL-8 15.00 - 17.30 119.00

cobalt A2210S HRL-4 14.60 - 16.90 24.20
UTIul 6.8 mg/kg Al 506S HRL-5 9.40 - 11.60 18.20

A1604S HRL-6 7.10 - 9.40 17.60
A1406S HRL-8 8.70 - 10.90 17.00
A190SS HRL-10 6.90 - 9.10 22.60
A1911S HRL-10 17.80 - 20.10 19.80

copper A2210S HRL-4 14.60 - 16.90 38.10 J
UTL-19.5 mg/kg A1509S HRL-5 13.10 - 15.50 26.30 J

A1513S HRL-5 19.90 - 21.50 23.00 J
A1613S HRL-6 24.20 - 25.00 32.40 J
A1615S HRL-6 25.00 - 25.20 22.50 J
A1406S HRL-8 8.70 - 10.90 22.40 J
A1704S HRL-9 3.70 - 4.60 25.00 J
A1902S HRL-10 2.30 - 4.00 22.00 J
A1905S HRL-10 6.90 - 9.10 54.35 J
A1910S HRL-10 16.90 - 17.80 41.70 J
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Horn Rapids Landfill Subsurface Inorganics

Parameter Sample Borehole Depth Conc. 0
Id (_gkg)

copper cont. A1911S HRL-10 17.80 - 20.10 124.00
Al 9128 HRL-10 25.90 - 27.90 48.90 J

iron A221OS HRL-4 14.60 - 16.90 35200.00
UTL=29400 mg/kg AISO S HRL-5 9.40 - 11.60 32100.00 J

A1406S HRL-8 8.70 - 10.90 31100.00
lead A1613S HRL-6 24.20 - 25.00 24.00
UTL-5.03 mg/kg A1615S HRL-6 25.00 - 25.20 5.50

Al 902S HRL-10 2.30 - 4.00 5.30 J
A1910S HRL-10 16.90 - 17.80 5.40 J
A1911S HRL-10 17.80 - 20.10 15.00
A1912S HRL-10 25.90 - 27.90 5.60

magnesium A2210S HRL-4 14.60 - 16.90 5080.00
UTL-4680 mg/kg A1506S HRL-5 9.40 - 11.60 5380.00 J

A1404S HRL-8 5.90 - 7.40 4750.00
A1406S HRL-8 8.70 - 10.90 5220.00
A1902S HRL-10 2.30 - 4.00 4850.00
A1905S HRL-10 6.90 - 9.10 4700.00

manganese A1807S HRL-2 9.80 - 13.30 389.00 J
UTL-355 mg/kg A2212S HRL-4 14.60 - 16.90 496.00

A1512S HRL-5 16.00 - 17.60 407.00 J
A1509S HRL-5 13.10 - 15.50 368.00 J
Al 506S HRL-5 9.40 - 11.60 394.00 J
A1404S HRL-8 5.90 - 7.40 355.00
A1406S HRL-8 8.70 - 10.90 401.00
A1409S HRL-8 15.00 - 17.30 384.00
A1902S HRL-10 2.30 - 4.00 364.00 J

mercury A2205S HRL-4 5.40 - 8.00 0.44
UTL=0.1 mg/kg
nickel A2210S HRL-4 14.60 - 16.90 557.00
UTL.25.9 mg/kg A1509S HRL-5 13.10 - 15.50 39.00 J

A1613S HRL-6 24.20 - 25.00 50.50 J
A1615S HRL-B 25.00 - 25.20 48.40 J
A1406S HRL-8 8.70 - 10.90 135.00
A1408S HRL-8 10.90 - 12.80 38.00
A1409S HRL-8 15.00 - 17.30 55.60
A1910S HRL-10 16.90 - 17.80 30.60

potassium A1512S HRL-5 16.00 - 17.60 1190.00 J
UTL-967 mg/kg A1513S HRL-5 19.90 - 21.50 981.00 1

A1515S" HRL-S 23.60 - 25.80 972.00 J
A1607S HRL-6 11.60 - 13.90 976.00 J
A1613S HRL-6 24.20 - 25.00 1030.00 J
A2312S HRL-7 16.90 - 19.00 1160.00

P6-11
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Horn Rapids Landfill Subsurface Inorganics

Parameter Sample Borehole Depth Conc. 0
Id (mg/kg)

potassium cont. Al 406S HAL-8 8.70 - 10.90 1140.00
A1408S HAL-8 10.90 - 12.60 1250.00
A1409S HAL-8 15.00 - 17.30 1320.00
A1411S HAL-8 20.70 - 22.60 1110.00
A1414S HRL-8 23.10 - 24.60 1540.00
A1415S** HRL-8 26.30 - 28.10 1070.00
A1902S HRL-10 2.30 - 4.00 1440.00

silver
UTL-0.54 mg/kg

All OSS
A1807S
Al810S
A1812S
A1814S**
A2004S
A2007S
A2009S
A2012S
A2014S**
A2204S
A2207S
A2210S
A2212S
A2214S*
A1503S
A1504S
A1506S
A1509S
A1512S
A1513S
A1515S**
A1601S
A1602S
A1604S
A1806S
A1608S
Al 607S
A1613S
A1615S
A1616S**
A2304S
A2306S
A2310S
A2312S

HRL-2
HRL-2
HRL-2
HRL-2
HRL-2
HRL-3
HRL-3
HRL-3
HRL-3
HRL-3
HRL-4
HRL-4
HRL-4
HAL-4
HRL-4
HRL-5
HRL-5
HRL-5
HRL-5
HRL-5
HRL-5
HRL-5
HRL-6
HRL-6
HRL-6
HAL-6
HRL-6
HAL-6
HAL-6
HRL-6
HRL-6
HAL-7
HRL-7
HRL-7
HRL-7

5.10
9.80

13.90
17.70
23.00
4.60

10.80
14.50
19.40
23.20
5.40

10.50
14.60
19.40
23.20

3.80
6.40
9.40

13.10
16.00
19.90
23.60

2.40
4.80
7.10
9.40

11.60
11.60
24.20
25.00
25.80

4.80
8.90

12.70
16.90

- 7.90
- 13.30
- 16.20
- 19.90
- 25.30
- 7.50
- 13.00
- 17.00
- 20.70
- 25.10

8.00
13.60
16.90
21.30

- 25.00
- 6.00
- 8.60
- 11.60
- 15.50
- 17.60
- 21.50
- 25.60
- 4.80
- 7.10
- 9.40
- 11.60
- 13.90
- 13.90
- 25.00
- 25.20
- 27.80
- 7.20
- 11.20
- 15.10
- 19.00

1.85
2.10
1.60
2.40
0.71
1.55
1.90
1.80
2.00
1.60
1.50
1.60
2.50
1.30
0.86
1.90
1.60
1.75
1.90
1.30
1.00
0.96
1.70
1.40
1.80
1.20
1.90
2.20
7.70
4.20
0.94
1.20
1.60
1.10
0.96
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Horn Rapids Landfill Subsurface Inorganics

Parameter Sample Borehole Depth Conc. C
Id (mgkg)

silver cont. A1404S HRL-8 5.90 - 7.40 2.00
A1406S HRL-8 8.70 - 10.90 2.60
A1408S HRL-8 10.90 - 12.80 2.00
A1409S HRL-8 15.00 - 17.30 1.50
A1412S HRL-8 20.70 - 22.60 1.10
A1414S HRL-8 23.10 - 24.60 0.98
A1415S HRL-8 26.30 - 28.10 0.97
A1704S HRL-9 3.70 - 4.60 1.60
A1706S HRL-9 6.80 - 9.10 1.65
A1709S HRL-9 10.90 - 13.30 1.60
A1712S HRL-9 16.70 - 19.20 1.20
A1714S HRL-9 21.70 - 23.80 0.80
A1715S** HRL-9 24.30 - 27.00 0.95
A1902S HRL-10 2.30 - 4.00 1.30
A1905S HRL-10 6.90 - 9.10 2.75
A1910S HRL-10 16.90 - 17.80 3.20
A1911S HRL-10 17.80 - 20.10 3.30
A1912S HRL-10 25.90 - 27.90 2.40

sodium A1804S HRL-2 5.10 - 7.90 442.00 J
UTL-420 mg/kg Al 807S HRL-2 9.80 - 13.30 586.00 J

A181OS HRL-2 13.90 - 16.20 441.00 J
A1812S HRL-2 17.70 - 19.90 512.00 J
A2204S HRL-4 5.40 8.00 695.50 1
A2207S HRL-4 10.50 13.60 975.00 J
A2210S HRL-4 14.60 16.90 784.00 J
A2212S HRL-4 19.40 21.30 560.00 J
A2214S** HRL-4 23.20 - 25.00 455.00 J
A1503S HRL-5 3.80 - 6.00 1010.00 J
A1504S HRL-5 6.40 - 8.60 1100.00 J
A1507S HRL-5 9.40 - 11.60 1090.00 J
A1509S HRL-5 13.10 - 15.50 1230.00 J
A1512S HRL-5 16.00 - 17.60 749.00 J
A1607S HRL-6 11.60 - 13.90 1600.00 J
A1613S HRL-6 24.20 - 25.00 733.00 J
Al615S HRL-6 25.00 - 25.20 597.00 J
A2304S HRL-7 4.80 - 7.20 548.00 J
A2306S HRL-7 8.90 - 11.20 580.00 J
A231OS HRL-7 12.70 - 15.10 762.00 J
A2312S HRL-7 16.90 - 19.00 680.00 J
A2314S** HRL-7 22.70 - 25.00 483.00 J
A1406S HRL-8 8.70 - 10.90 1430.00 J
IA1408S HRL-8 10.90 - 12.80 1220.00 J
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Horn Rapids Landfill Subsurface Inorganics

Parameter Sample Borehole Depth Conc. 0

sodium cont. A1409S HRL-8 15.00 - 17.30 1050.00 J
A1704S HRL-9 3.70 - 4.60 596.00 J
A1706S HRL-9 6.80 - 9.10 564.00 J
A1712S HAL-9 16.70 - 19.20 421.00 J
A1905S HRL-10 6.90 - 9.10 532.00 J
A1911S HRL-10 17.80 - 20.10 420.00

thallium A2310S HRL-7 12.70 - 15.10 3.10
UTL-0.41 mg/kg A2314S** HRL-7 22.70 - 25.00 0.46
zinc A1506S HRL-5 9.40 - 11.60 53.10 J
UTLs50.5 mg/kg A1607S HRL-6 11.60 - 13.90 52.10 J

A1911S HRL-10 17.80 - 20.10 79.10
cyanide A2214S8 HRL-4 23.20 - 25.00 0.56 J
UTLs0.51 mg/kg A2304S HRL-7 4.80 - 7.20 0.51 J

A2314S" HRL-7 22.70 - 25.00 0.52 J
- Sample was saturated

C-'
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Horn Rapids Landfill Subsurface Organics

Parameter Sample Depth Conc. 0
Id (pglkg)

Pesticides aroclor-1248 A2205S-HRL-4 5.40 - 8.00 625.00
UTL-170 pkg
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P7-1

Pit 1 Surface Inorganics

Parameter Sample Conc. 0
Id (mg/kg)

calcium S6157A 5350.00
UTL=4530 mg/kg S61 58A 4730.00

S6159A 4890.00
S6160A 4860.00

copper S6161A 18.00
UTL-16.3 mg/kg
lead 861 58A 43.10
UTL-1 3.6 mg/kg S61 59A 38.10

S6161A 21.50

sodium S6157A 318.00
UTLs112 mg/kg S6158A 458.00

SS159A 201.00
SS160A 190.00
S6161A 163.00

zinc S6158A 54.00
UTL-53.3 mg/kg S6161A 53.50
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Pit 1 Surface Organics

Parameter Sample Depth (ft) Conc. 0
Id ( /kg)

Pesticides aroclor-1260 S615NA 0.00 - 0.50 440.00
UTL-330 p/kg
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P8-1

Ephemeral Pool Surface Inorganics

Parameter Sample Conc. 0
Id (mg/kg)

lead 86164A 35.00
UTL-1 3.6 mg/kg S6155A 54.20

sodium S6164A 155.00
UTL-112 mg/kg S6155A 216.00

zinc S615A 67.60
UTL=53.3 mg/kg 1 F _



DOFURL-90-18

-'''I

P8-2

Ephemeral Pool Surface Organics

Parameter Sample Depth (ft) Conc. C
Id __/kg)

Pesticides aroclor-1260 S61 64A 0.00 - 0.50 4700.00
UTL-330 pg/kg
alpha-chlordane S61 64A 0.00 - 0.50 260 J
UTL-170 pg/kg S6165A 0.00 - 0.50 950 J

endosulfan 11 S6164A 0.00 - 0.50 160 1
UTL=33 pg/kg
endrin S6164A 0.00 - 0.50 39 J
UTL=33 pg/kg
gamma-chiordane S6164A 0.00 - 0.50 220 J
UTL-170 pg/kg S6165A 0.00 - 0.50 860 J

heptachlor S6165A 0.00 - 0.50 29 J
UTLw-17 pg/kg I
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APPENDIX Q
TOXICITY PROFILES FOR CONTAMINANTS OF POTENTIAL

CONCERN AT THE 1100-EM-1 OPERABLE UNIT

The purpose of Appendix Q is to present toxicological information for contaminants of
potential concern identified at the 1100-EM-1 Operable Unit This information supplements
information discussed in Section 6.
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APPENDIX Q

TOXICITY PROFILES FOR CONTAMINANTS OF POTENTIAL
CONCERN AT THE 1100-EM-i OPERABLE UNIT

Information for each contaminant of potential concern identified at the 1100-EM-1
Operable Unit is provided in this appendix. Toxicity profiles are also provided for
trichloroethene and nitrate which are the two characterized contaminants of the ground-water
plume originating upgradient from the Horn Rapids Landfill. The categories of information
include:

* general background information
* exposure routes
* acute toxicity
* chronic toxicity
* carcinogenicity
* toxicity values and supporting information.

Data sources for the information provided in the appendix are from EPA documents and
standard reference texts. See Appendix Q References.
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ARSENIC

Arsenic is a common element found in the earth's crust usually in the form of arsenic
bearing minerals. It is difficult to characterize as a single element because its chemistry is very
complex. Elemental (metallic) arsenic is a relatively non-toxic steel gray metal which is fairly
rare in nature. Trivalent and pentavalent forms are widely distributed in nature as both
inorganic and organic compounds. The trivalent form is more toxic than the pentavalent
form, and the inorganic is typically more toxic than the organic form which is rapidly
eliminated. Soil levels range from I to 50 mg/kg but are usually less than 10 mg/kg. In the
soil, compounds revert to arsenates which are held by clay soils and are not readily available
for plant uptake. Arsenic has found use as pesticides, herbicides, wood preservatives,
pigments, and medicinal agents.

Depending on the chemical species, arsenic can be toxic via all routes of exposure. Acute
arsenic poisoning is usually the result of homicidal, suicidal, or accidental ingestion of
inorganic arsenicals. Arsenic is well absorbed from the gastrointestinal tract. Symptoms
include constriction of the throat, stomach pain, vomiting, fever, cardiac disturbances, and
watery diarrhea usually within 4 h of exposure. If the amount is sufficiently high (100-200
mg), death as a result of severe fluid loss and shock may occur within 24 to 48 h. Toxicity in
humans and animals results from the interaction of arsenic with sulfhydryl groups in essential
proteins.

Chronic exposures can produce toxic reactions in the skin, mucous membranes,
gastrointestinal tract, and central nervous system (CNS). Peripheral vascular disease
(gangrene) related to a cumulative effect can occur. Liver injury has also been associated with
chronic exposure. Arsenic has a predilection for skin and concentrates in hair and nails.
Long term exposure to arsenic compounds can result in hyperpigmentation, hyperkeratosis
(thickening, drying, and cracking of the skin and growth of warts), and skin cancer. Skin
cancer has been primarily associated with ingestion of drinking water containing high levels
of arsenic. Chronic exposure through inhalation of arsenic compounds can produce
weakness, loss of appetite, nausea, occasional vomiting and diarrhea, and lung cancer.

The oral RfD for arsenic provided in HEAST is LOE-03 mg/kg/d and the adverse effects of
concern are keratosis and hyperpigmentation. This RfD is currently under review. Arsenic is
a confirmed human carcinogen (EPA weight-of-evidence-classification A) known to produce
lung cancer from inhalation and skin cancer from ingestion of drinking water. The inhalation
SF listed in IRIS is 5.OE+01 (mg/kg/d)' and is based on excellent exposure assessment, using
air monitoring and some biomonitoring, in large populations of smelter workers. The
carcinogenic risk associated with ingestion of inorganic arsenic has been the focus of much
debate. A mean unit risk of 0.00005 (ug/L)' has been recommended by EPA (1990). (The unit
risk is defined as the risk associated with a lifetime consumption of inorganic arsenic in
drinking water.) Applying standard exposure assumptions, this unit risk corresponds to an
estimated oral potency slope factor of 1.7 (mg/kg/d)-. This proposed value, reflecting the most
recent opinions regarding the mechanism of action of ingested inorganic arsenic, is used to
assess the carcinogenic oral exposure to arsenic. The unit risk is based on human studies
showing a definite dose-response relationship between the consumption of drinking water
and the development of skin cancer.
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Recommended occupational air exposure limits for arsenic are also available. The
American Conference of Governmental Industrial Hygienists (ACGIH) has established a time-
weighted-average (TWA) threshold limit value (TLV) of 0.2 mg/M3 (as arsenic), for arsenic and
soluble compounds, in situations other than the production of arsenic. The Occupational
Safety and Health Administration (OSHA) has established a TWA permissible exposure limit
(PEL) of 0.lmg/Mt for exposure to inorganic arsenic (29 CFR 1910.1018). The National Institute
for Occupational Safety and Health (NIOSH) recommended exposure limit (REL) is 0.002

mg/M'.

The maximum contaminant level (MCL) for arsenic in drinking water is 0.05 mg/L and the
maximum contaminant level goal (MCLG) is 0.05 mg/L. The Human Water Quality Health
Criteria (HWQHC) for arsenic based on water and fish consumption is 2.2E-06 mg/L.

BIS (2-ETHYLHEXYL) PHTHALATE

Bis (2-ethylhexyl)phthalate (BEHP) is a chemical used to make plastics more flexible. This
compound is a constituent of numerous consumer products including rainwear, flooring,
shower curtains, and medical tubing. This substance and other phthalate-ester plasticizers
have been found to be general contaminants in virtually all soil and water ecosystems.
Insoluble phthalate esters complex with fulvic add components of humic substances in soil.
Fulvic acid functions as a solubilizer for the phthalates and thus serves to mediate the
mobilization and transport of phthalates in soil and water. The widespread occurrence of
phthalates such as BEHP has produced concern regarding their toxicity.

Bis (2-ethylhexyl)phthalate is well absorbed orally and there is evidence of some
absorption through the dermal and inhalation routes of exposure. Acute toxicity is low by all
routes of exposure. No effects have been observed from a single 5,000 mg oral dose in
humans while 10,000 mgs produced only some gastrointestinal distress.

Animal studies indicate the liver and testes are target organs for adverse effects from
chronic exposure to BEHP. This compound has also been reported to affect male and female
reproductive capacity and oral ingestion has produced birth defects in laboratory animals.
The chronic oral RfD is 2E-02 mg/kg/d. A 1953 study is cited by IRIS in which the observed
critical effect was an increase in relative liver weight. Confidence in the RfD is medium
although sufficient numbers of animals were tested and multiple endpoints measures, only
two dosages were utilized for less than lifetime exposures to determine the RfD.
Corroborating chronic animal bioassays, however, do support this RfD.

Bis (2-ethylhexyl)phthalate is considered to be a probable human carcinogen (EPA B2
classification) based on a 1982 National Toxicology Program (NTP) oral study in animals. A
statistically significant, dose-dependent increase in liver tumors was observed in male and
female mice and female rats receiving BEHP in food. The oral SF listed in IRIS is 1AE-02
(mg/kg/d)'. A potential source of variation in the NTP study that could effect the slope factor
is the use of an intake based on standard food consumption rates rather than administration
of a known dose. Evidence for carcinogenicity of BEHP in exposed human populations is
inadequate.

The ACGIH recommended TLV-TWA for BEHP is 5 mg/M' and a TLV short-term exposure
limit (STEL) of 10 mg/. The NIOSH REL is reduction of the exposure to the lowest feasible
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concentration because of the cancer-causing potential of BEHP. The OSHA PEL for BEHP is
5mg/M3 .

The HWQHC for BEHP, based on water and fish consumption, is 1.5E+01 mg/L.

CHLORDANE

Chlordane is a man-made chemical used prior to 1983 as an agricultural pesticide and until
1988 for termite control. It is a multicomponent mixture with alpha- and gamma-chlordane as
the primary components. Exposure to chlordane is possible via all routes including inhalation,
ingestion, and dermal absorption. Chlordane is extremely persistent in the environment and
can be toxic to wildlife.

In humans, acute toxicity from inhaling high concentrations of chlordane vapors is
manifested as headache, irritation, confusion, and gastrointestinal complaints. Similar adverse
effects have occurred after dermal contact with heavily contaminated soil for several hours.
Suicidal or accidental ingestion of large quantities of chlordane have produced liver damage,
seizures, and death. The acute lethal dose in man is not known, but has been estimated to be
25 to 50 mg/kg by ingestion.

Chronic toxic effects have not been identified in workers who produced or used
chlordane. The critical effect in a 1983 chronic feeding study in rats was regional liver
hypertrophy in female rats. Based on this study, the EPA oral RfD reported in IRIS is 6E-05
mg/kg/d. Confidence in this RfD, however, is low. The database lacks adequate reproductive
studies, testing in multiple mammalian species, and inadequate assessment of sensitive
endpoints. Chlordane is known to bioaccumulate in body fat with chronic exposure.

The EPA classifies chlordane as a B2 probable human carcinogen. Results of a 1977
National Cancer Institute (NCI) study indicate a significant dose-response increase in liver
tumors in mice. These data are supported by additional animal studies. However, evidence
from human studies to document the carcinogenicity of chlordane is insufficient. An oral SF
for chlordane of 1.3E+00 (mg/kg/d)' is reported in IRIS. The inhalation SF published in IRIS is
1.3E+00 (mg/kg/d)'.

THE OSHA established TWA-PEL for chlordane is 0.5 mg/M with a recommendation to
protect skin in order to limit dermal absorption of chlordane. This occupational exposure limit
is the same as that recommended by NIOSH and the ACGIH. However, the ACGIH further
recommends a TLV-STEL of 2 mg/M3 . The air concentration of chlordane that is immediately
dangerous to life and health (IDLH) is 500 mg/i'.

The drinking water MCLG for chlordane is 0 mg/L based upon carcinogenic effects. The
HWQHC for chlordane, based on water and fish consumption, is 4.6E-07 mg/L.

CHROMIUM

Elemental chromium does not exist naturally in the environment, but is found primarily as
a part of chromite ore. In compounds, this element exists in one of three valence states, +2,
+3, or +6. The trivalent form is an essential human micronutrient involved in carbohydrate
metabolism. Adverse effects have not been associated with the trivalent form. The hexavalent
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form is important industrially (typically in the form of chromates) and has been associated
with serious toxicities.

Hexavalent chromium is mobile in soil, but under aerobic, acidic soil conditions, it is
reduced to trivalent chromium which readily precipitates with carbonates and hydroxides in
the soil. Hexavalent chromium is toxic to plants. However, plants actually tolerate relatively
high levels of chromium in the soil and do not accumulate significant amounts.

Human toxicity has been associated with hexavalent chromium by all routes of exposure.
Hexavalent chromium is irritating and short-term high exposures can result in adverse effects
at the site of contact, whether it is the skin, gastrointestinal tract, or respiratory tract. Such
contact can result in coughing, wheezing, irritation and perforation of the nasal mucosa, and
pulmonary edema. Kidney and liver damage have also been associated with acute exposures.
Hexavalent chromium is a potent sensitizer causing allergic reactions in the lungs, nasal
passages, and skin. Long term exposure to airborne hexavalent chromium higher than the
natural environment is known to produce lung and respiratory tract cancer in humans.

The EPA has determined the oral RfD for hexavalent chromium as 5E-03 mg/kg/d based
on a drinking water study in rats. The confidence in this RfD is low and no critical effects
were observed because of poor study design.

Hexavalent chromium is classified by EPA as a known human carcinogen (weight-of-
evidence classification A) by inhalation exposure. A 1975 study is cited in IRIS and multiple
supporting studies from other countries also exist to demonstrate a dose-response relationship
between hexavalent chromium exposure and lung tumor production. The inhalation SF is 4.1
E+01 (mg/g/d)'. No evidence exists to indicate chromium is carcinogenic by the oral route.

Occupational air exposure limits for chromium are based on the toxicities associated with
different forms. For carcinogenic forms of hexavalent chromium, the NIOSH TWA
recommendation is 0.001 mg/M. The OSHA PEL for chromium metal is 1 mg/M' and the
IDLH is 500 mg/M3.

The drinking water MCL for total chromium is 0.05 mg/L and the MCLG is 0.12 mg/L.
For water and fish consumption, the HWQHC is 0.005 mg/L.

NITRATE

As a class, nitrate compounds are a variety of chemicals used as explosives, medications,
dyes, food additives, and as numerous other industrial products. The nitrate form of nitrogen
is very water soluble and is highly mobile in water and soil. Concern has arisen over the
accumulation of these compounds in the environment.

Exposure can result primarily from ingestion of contaminated water, but may also be
associated with ingestion of soils and dermal contact with contaminated media. Toxicity is
related to the specific compound. However, as a cass, acute exposure to nitrates can produce
headache, decreased blood pressure, abdominal pain, dilation of blood vessels, and
methemoglobinemia. Chronic exposure may result in weakness, general depression,
headache, and mental impairment
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Human toxicity to nitrates in water is due to the conversion of nitrate to nitrite which
results in the oxidation of hemoglobin to methemoglobin. Animals are a poor model for
methemoglobin formation because many species lack nitrate-reducing bacteria. Infants,
however, are particularly susceptible to nitrates due to their high gut content of nitrate-
reducing bacteria, their lower enzymatic capacity to convert methemoglobin to hemoglobin,
and the presence of hemoglobin F, which is more susceptible to oxidation.

The chronic RfD for nitrate is 1.OE+00 mg/kg/d based on a study of infants chronically
exposed to nitrate in drinking water. The observed adverse effect was methemoglobinenia.
No uncertainty factors have been applied to this intake because the RfD was determined from
epidemiological studies in the most sensitive human population. Thus, confidence in the RfD
is high. Nitrate has not been evaluated for carcinogenic potential.

Occupational exposure limits for nitrate in air are not established. The MCL and the
MCLG for nitrate in drinking water is 44 mg/L.

POLYCHLORINATED BIPHENYL

ci Polychlorinated biphenyls are very stable materials that contain 12 to 68% chlorine and
are extremely persistent in the environment. Because of their low flammability and stability,
PCBs have been used as insulating materials in electrical transformers and capacitors, as
plasticizers in waxes, in paper manufacturing, and for a variety of other industrial purposes.
The diversity of their use patterns, the large quantities used, and their stability has led to
widespread occurrence of these compounds in soil and water. Polychlorinated biphenyls have
been banned from use since 1978, but are still found in older electrical equipment and as
contaminants in the environment. All PCBs are mixtures of chlorinated congeners, but the
exact nature of these mixtures is unknown. Arochlor 1260 and Arochlor 1254 are commonly
recognized PCB products. The last two digits in the number indicate the percentage of
chlorine in the compound (i.e., 60 and 54% respectively).

Exposure to PCBs can occur from inhaling PCB-containinated particulates, dermal
absorption, or ingestion of contaminated food, soil, or water. Toxicity by all routes of
exposure is similar. However, because of high public awareness of PCBs, in large part due to
their extensive publicity, concern about exposure may far outweigh documented human
toxicity.

Skin irritation can occur with acute and chronic exposure. A severe and disabling form of
acne called chloracne is the primary dermal effect. Chronic toxicity studies in animals have
suggested that PCBs can cause respiratory tract impairment, neurotoxicity, liver damage, birth
defects, and cancer. Polychlorinated biphenyl congeners vary in their potency for producing
biological effects, but little is known about which congeners may be responsible for the effects
and to what extent the effects occur in humans.

The EPA does not currently provide oral or inhalation RfDs for PCBs in IRIS or HEAST.
Polychlorinated biphenyls as a group (not as specific congeners or total chlorine mixtures) are
considered probable human carcinogens because of data in animals indicating increased liver
cancer in exposed animals. However, the commercial preparations used may not be
representative of actual mixtures of congeners found in the environment. There is inadequate
but suggestive evidence that PCBs may also cause liver cancer in humans by all routes of
exposure. The EPA oral SF listed in IRIS is 7.7 (mg/kg/d)1 . This slope factor is based on a 1985
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study in rats showing a sequential progression of liver lesions to liver cancer during the
natural life of the rat. The EPA carcinogenicity classification for PCBs is B2 (probable human
carcinogen).

Occupational exposure limits for polychlorinated biphenyls are based on the chlorine
content of the compound. Both OSHA and the ACGIH recommend a TWA for 54%
polychlorinated biphenyls of 0.5 mgjM. The NIOSH recommendation for an occupational
exposure limit is 0.001 mg/. This level is the minimum reliably detectable concentration
using the recommended sampling and analytical methods. Skin precautions are also
recommended to prevent dermal absorption.

Based on water and fish consumption, the HWQHC for polychlorinated biphenyls is 7.9E-
07 mg/L.

TETRACHLOROETHENE

Tetrachloroethene, also known as perchloroethylene and tetrachloroethylene, is a
nonflammable liquid solvent used for dry cleaning fabrics and for metal degreasing operations.
When tetrachloroethene evaporates, it produces an ether-like odor. However, it is relatively
resistant to hydrolysis and biodegradation and thus persists in the environment.
Tetrachloroethene is moderately to highly mobile in soil and susceptible to significant
leaching.

The primary route of exposure to tetrachloroethene is through inhalation of vapors.
Ingestion may occur from contaminated water. Dermal absorption is limited because
tetrachloroethene does not penetrate intact skin to any great extent. The principal target
organs are the CNS, liver, and kidney. Acute exposure to tetrachloroethene in confined,
poorly ventilated areas, can produce dizziness, headache, confusion, nausea, and difficulty in
walking. These effects are rapidly reversed when the individual is moved to dean air. The
effects of long-term, low level exposure is not as well understood. Studies in animals suggest
liver and kidney damage, birth defects, leukemia, and liver cancer may occur.

The oral RfD provided in IRIS for tetrachloroethene is 1E-02 mg/kg/d. The critical adverse
effects found in animal studies used to determine the RfD were liver damage in mice and
weight gain in rats. No inhalation RfD is currently available. Confidence in this RfD is only
medium because of a good overall database but insufficient reproductive studies.

The carcinogenicity of tetrachloroethene is under review and a classification of B2
(probable human carcinogen) has been proposed. An oral SF is of 5.1E-02 (mg/kg/d)- is
published in HEAST. The inhalation SF is 3.3E-03 (mg/kg/d)'. Currently, epidemiological
studies suggest an association between tetrachloroethene and an increased cancer risk but the
human studies provide no good quantitative exposure information and involve exposure to
other chemicals. Thus, the association is inconclusive.

The occupational exposure limit for tetrachloroethene recommended by OSHA is 170
mg/M3 . The currently recommended ACGIH exposure limits are a TWA of 340 mg/M' and an
STEL concentration of 1,360 mg/MS. The NIOSH recommendation is to minimize workplace
exposure concentrations because this substance is a potential carcinogen. The IDLH
concentrations is 3,400 mg/M.
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The drinking water MCLG for tetrachloroethene is 0 mg/L. The HWQHC for water and
fish consumption is 0.0008 mg/L.

1,1,1-TRICHLOROETHANE

1,1,1-Trichioroethane, also known as methyl chloroform, is a halogenated hydrocarbon
used primarily as a solvent because of a favorable combination of chemical, physical,
flammability, and toxicologic properties. Although 1,1,1-trichloroethane is probably the least
toxic chlorinated solvent, careless use, high volatility, and poor disposal practices have
contributed to the potential human and environmental concerns.

Acute exposure to TCA can produce CNS depression. Inhalation of 1,600 mg/MS by
humans has produces no untoward response while inhalation of 5400 to 10,800 mg/Mv for 60
min can produce eye and nasal irritation and minor CNS impairment The inhalation of
100,000 mg/MS for 60 min can produce anesthesia, cardiac sensitization to epinephrine, and
possible death. Chronic, industrial exposure to 1,1,1-trichloroethane over 6 yr did not
demonstrate liver toxicity or cardiac toxicity in humans. Some studies have suggested that
animals exposed to 1,1,1-trichloroethane may develop fatty livers and liver necrosis. However,
no adverse effects were detected in a 6-mo inhalation study in guinea pigs on which the IRIS
oral RfD is based. An older supporting study noted only slight growth retardation in
chronically exposed animals. The oral RfD is 9.OE-02 mg/kg/d. Confidence in the RfD is
medium to low because of a limited number of animals at each dose level, variable lengths of
exposure, and few toxic endpoints were examined. No inhalation RfD is published in IRIS,
but HEAST lists an inhalation RfD for 1,1,1-trichloroethane of 3.OE-01 mg/kg/d. The adverse
effect noted for the inhalation RfD is hepatotoxicity.

Animal studies have not demonstrated carcinogenicity nor are there any human data
reported to indicate that 1,1,1-trichloroethane is a human carcinogen.

The OSHA PEL TWA and the ACGIH TLV for 1,1,1-trichloroethane is 1,900 mg/M' with a
STEL of 2,450 mg/M'. The NIOSH REL is 1,910 mg/M3 15 minute ceiling and an action level
set at a TWA of 1,091 mg/M.

The drinking water MCL for 1,1,1-trichloroethane is 0.20 mg/L and the MCLG is 0.20
mg/L. Based on water and fish consumption, the HWQHC is 18.4 mg/L.

TRICHLOROETHENE

Trichloroethene (also known as trichloroethylene) is a colorless liquid with an odor similar
to ether or chloroform. This chemical is a man-made solvent used for degreasing metal parts,
extracting caffeine from coffee, and in numerous consumer products such as typewriter
correction fluid, paint removers, and spot removers.

Trichloroethene readily moves through soil and groundwater. Ingestion of contaminated
water and inhalation of volatilized trichloroethene are the chief sources of exposure.
Absorption is not significant from skin contact with this solvent.

Acute oral toxicity in humans is low. Death has occurred from an ingested dose of 70
mg/kg. Acute effects from inhalation of trichloroethene are associated with the central
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nervous system (dizziness, headache, sleepiness) and occur at a threshold of 436 to 592 mg/M1 .
Extremely high, acute exposures may produce cardiac rhythm disturbances. In animals,
chronic exposure to trichloroethene by inhalation and ingestion has produced liver and kidney
damage and may affect reproductive toxicity.

Neither IRIS nor HEAST currently provide an RfD for trichloroethene and determination
of an RfD is pending. Trichloroethene may induce lung cancer in animals when inhaled and
may produce liver cancer in animals from oral administration. The EPA weight-of-evidence
classification is B2 (probable human carcinogen) based on sufficient evidence in animals. The
oral and inhalation SFs for trichloroethene have also been withdrawn from IRIS pending
further review of carcinogenicity studies. However, HEAST provides an inhalation SF of 1.7E-
02 (mg/kg/d)' and an oral SF of 1.1E-02 (mWg/d)4 .

The OSHA final rule limits for occupational exposure to trichloroethene and the currently
recommended ACGIH exposure limits are a TWA of 269 mg/M' and an STEL of 1,070 mg/M.
Because trichloroethene is carcinogenic, NIOSH recommends a TWA of 135 mg/M. The
NIOSH recommendations are considered the level that can be achieved by existing
engineering controls and technology. The IDLH concentration for trichloroethene is 5,380
mg/M .

The drinking water MCL for trichloroethene is 0.005 mg/L and the MCLG is 0 mg/L.
Based on water and fish consumption, the HWQHC is 0.0027 mg/L.
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